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: ie <a CX a 
H 
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A. M. BACHJIbEB 


O BHOJIHE. FEOMESHYECKHX NOAMHOPOOBPA3HAX 
OJHOPOJHbIX MPOCTPAHCTB 


(IT pedcmasaeno akademuxom II. C. Anekcandpoesim 22V 1959) 


. 

| 1. Ilogrpynna g rpynnp Jiu G Ha3zpBaerca ocHameHHOU (4), ecau: 
1) cHa He COfep%KHT HeTPHBHabHOrO HOPpMaJbHOrO JemMTeNA rpynnb G ui 
2) B anreOpe JI G rpynns G BpiqeneHo nognpoctpanctso H, uuBapHaHTHoe 
OTHOCHTEJIbHO COOTBETCTBYIONeH g NOArpynuo g’ mpHcoelmuHeHHou Kk Grpyn- 


ubt G*, mpHyuem H ae CeanG ent Ng == 0) ore g —lolamre6pa, orTBeuaromay 
momrpynne g. 

IlycTb ocHalenuad Noyrpynina g ecTb NpAMoe MponsBeqeHue ABYX H30- 
MCpQHEIX Nosrpynn.gi HM Ze. OuKcupyem HeKoTopbIh M30Mopdu3M rpynn gy 
H Qo, H WYCTb Qy— NOArpymna, IeMCHTbI KOTOPOH — BCeBO3MOXKHbIe NoMap- 
HbI€ MpOH3BeeHHA COOTBETCTBYIOW[UX IICMCHTOB rpymm g, H gy. Moxuo 


YKa3aTb oot pa3IMUHEIX OCHalleHHH rpynnbt gy. JletcTBuTewbHO, WHBapH- 
aHTHBIe (opMbI w%, w, o rpyntbl G MOXHO BbIOpaTb TAKUM O6pa30M, YTOOBI 
nofxasmredpa £1, nmofasre6pa hae OcHallatolee mpoctpancTtBo H u nmoxamreOpa 
Zo ONpPeMeJIAIMCb, COOTBETCTBCHHO, CHCT€MaMH ypaBHeHHH: w% = 0, wo! =0; 
wo? = 0, of = 0; of =0, wo =0; ot =0, of = w.Torgza BHemnue quddbepen- 
WHasibl PopM w, w? He OYAYT COMep2KaTb YWIeHOB Cc MpoNsBeyeHHamu [wk], 


[ww], [ww] (cm. (4)) oTKyla cueqyeT, 4TO BCAKOe MpocrpancrBo Ho, 
ompelesIaeMoe ypaBHeHHAMH 


Go! + 0/=0 (6=const, 6+ 0=1) (1) 


WHBapHaHTHO OTHOCHTeIbHO MOATpynnbl Qo MpucoexuHeHHOl rpynubl u, cwe- 
JOBAaTeIbHO, OCHamjaeT MmOsrpynny Ly. OGoOmaad 9TO NocTpoeHHe, MpHyeM K 
clelyrouleMy pe3yJIbTary. 

Ilycrb g—ocHaleHHad mosrpymma rpynnmbr G—pasnoxeHa B MpsAMoe 
MponsBeyeHue pAfla MHOmKuTeseH. PasoObem MX Ha q KJaCCOB TAaK, 4TOOBI 
MHOMKUTeIH OMHOFO Klacca OblIH W30MOPDHbI, H MWyCTb i-H KJlacc COJepxKUT 
PD; MHOXKUTeseH. Sayapad CorsacoBaHHble U30OMOP@H3MbI Mey MHOMKUTeAMH 
oHoro Kulacca, MOy4HM Nosrpynny Lo, H830MopPpHy!o MpAMOMY MpoMsBeseHHtO 
g MHOxKUTeNe (MO OLHOMY MpescTaBnTemo u3 Ksacca). JKna 8) MO*KHO yKa- 
3aTb CeMeHCTBO OCHAaleHHH, 3aBucAllee OT L(p;—1) napamerpos. 

2. Vissecruo (1,2), aro BCAKOe OCHaleHHe NOAIpynnbl gy ONpesemneT B 
OMHOPOAHOM MpocTpaHcTBe G/g, MHBapHanTuyio a puHHyi0 CBASHOCTb 6e3 
Kpyyenua. Ilogqanre6pa g” anreOpbi G, pa3ularaioulaica B TIpsaMyloO cYyMMY 
nogmpocrpancts (g’  H) u (g’ Zo), OlpenemseT B MpocTpancTBe G/gy TpaH- 
3HTHBHOe MOAMHOrooOpa3ske, BMOJHE TecfesHyecKOe B CMBICJI€ CBASHOCTH, CO- 
orpetcTByioieh H (cp. (°), un. 1). Bygem ropoputb B 9TOM cJy¥ae, 4TO 
rpynna g’ HOpMaJbHa K go B OCHalleHun 7. : 

3. B pa6ore (*) noxrpynnol Tuma p HasBaHa NMOsArpynna NMoHOK opToro- 
HabHOl rpynnpt O(n), u30Mopdpuaa npsAMomy mponsBefenuio rpynnm O(n) u 
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cTpaHcTBa P(n), OCTaBJAIOULMX Ha MeCTe CHCTeMY BIOJIHe ee 
mpyr Apyry mpoctpanucts P(n;), a TakxKe BCE BeKTOPbI MNOMMPOCTPAaHCTBely 
P(t) (Mo =n—LN). 

Ilycrb rpynma G ecTb mpsmoe aa rpynn O(Ne). Tpeacraaii 


ee Kak Nogrpyany Tuna p rpyunp O(N), N=XN<¢. Ilyctrh g CG Taxme) 
ABJIAeTCA NOsrpynnol Tuna p rpynnp O(N). Tloarpynny Zo Tpynnpl g OM} 
peqewuM, 3aqapas H3OMOPu3MbI M@XKLY HEKOTOPbIMH WapaMH IIPAMbIX MHO-} 
*KuTeseh rpymup g. IIpu stom tTpeOyeM, YTOObI MHOXUTEIM, COCTABJIAIONLME 
mapy, OblwIK Mozrpynnamu pasiMunpx rpynn O(Ne), O(N») WH uTOObI HuKa| 
KOH MHOXKHTeIb He BXOJMJI B Be pa3siMuHble Nappl. ByeM Ha3biBaTb Be 
MHOXHTeJIA, OOPAasyIOlWHX TaKylo Mapy, a Takxe oOMpeyemtoulue UX NOANpPO: 
cTpaHcTBa, conpsxxeHHbIMH. TIloampoctpancTBa, onpeyemioujyue rpynny ¢£ 
(H go), Synem OOo3HayaTb yepes Py,, CCH OHM He HMeIOT CeOe COMpsA2KeH) 


HBIX, MU vepes Qy, B MPOTHBHOM culyyae (Puz, Qo, C P(Ne)). Kaanaa conpst } 


*KeHHaA Mapa Qv,, Quy OlpeseMAeT TMapamMeTp OcHalleHuaA O02 rpynmb Zo 1) 
cmbicyie ypaBHeHul (1), CBHx3bIBalOllMxX Ha OCHalarouleM mpocrpancrBe fi 
HHBapHanTHble (POpMbI MPAMBIX MHOKuUTese appl. IIpu stom 02 =1—072 0 — O95 | 


Cpsa3HocTh B G/go, AJIA KOTOPbIX HeKOTOPbIe U3 NapaMetpos 8 paBunl O (uM 1)! 
oOalaiwoT PALOM OcOoOeHHOCTeH, KOTOPble OyyT paccMOTpeHbI B Apyrom Co-) 
o6menun. B HactTosmen pa6ore H3y4alOTCA YCJIOBHA HOPMaJIbHOCTH NOI: 
rpynnp g’, uMefolleH TO 2%e CTpOeHHe, YTO H Qo, K Tpynne Qo B ocHallle-| 
HHH, JWId KOTOpOrO BCce b= 0, 1. IlognpoctpancrBa, onpeyessiomue g’, Oyen 


oO003HauaTb yepe3 Pi : Que 


Kak B cayyae nogrpynm Tuna p (*), mepeceyenue g, = Zo M g’ Us0MOpdHC 


IIpAMOMY NpOHsBeeHHIO NOArpynn gy, HesaBHCMMO pyr oT. Apyra WekcTBy 
1OULHX B TMofmpocTpancTBax P, pasmepHocTeH mym,. Uepes Py o603HauHM 
HOAMpocTpaHcTBO (pasmepHocth N) BcexX BeKTOpOB, MHBapHaHTHEIX OTHOCH- 
TeJbHO gy. B KaxkqoM Pa MOxKHO HaliTH Ba OPTOHOPpMHpOBaHHbIx Oasuca Mz a, 


Ni,az,, B KOTOPbIX Kaxkoe MpeoOpasopanwe rpynmbl gp, MMeeT OZMH H 101 
Ke BUI | 


ry!nden __ ptraykraen TA fee : 
x = Ayix > (iy ys HID Op eee 


MpH4eM KaxKjIblii BEKTOP NepBoro O6a3vca NpkKHaexUT OMHOMY H3 Pugs Ques 
a BTOporo — OAHOMY 3 Pe Qu’. Marpuipi Ap npoOeraroT wpoctetiiee Be- 
I€CTBEHHOe TIpefCTaBJeHve OAHOK u3 rpyun a aagole Sp (1m / 2). 
O6osHauum uepes Pe, Peo, Pu Pugs» Pane 1 Quz,5 Ques Qu, :Qap 
COOTBETCTBEHHO nompocTpaHctTBa P(NehiePigs PB = )\ Poe Pu; x D,, 
Pup 1 Pos Py. Ce ewe Qu, (. Po. OTH mos~NpocrpanctTBa onpememsror F&F 


rpymnax O (mm), O (No) nozrpynmp THNAa p: G,=G 0 (nym), Ga=GNO(N,) 
NOMpynMbl TOrO xe CTpoeHHA, YTO H Zo, Bi Po =LoM O(mm), g, = 
=2 NO(mm), Zo= ZN O(No)s Gy =F MO(Nd)- 

Yroos g’ Obi10 HOpMasbHO K go B Tpynne G, HeoOxoqumo, 4TobH g’ 
BCerfa OblWIO HOPMAIbHO K Qo B Gr, a By K Bo B Go. 

4. Hwxe nepeuncmenbl ycIOBHA HOpMaJIbHOCTH So K Soo B Go. Has 
BCAKHX Pie, iu Bae (pa3MepHocTH fn, ) B Py, vMeeTca (Ny — 1)-MepHoe nox 

"4 S S 


HpocTpaticTBo, BIOMHeE OpToroHadbHoe K P,,,. Tapp TOANpocTpakcrTi 
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he eo) (Pu' Quz)) HaXOAATCH B TAKOM xe pactooxkeHHu. Mappr (Qoe9> 


0) H Mapbl COUNPAKCHHBIX HM MOMNpocTpaHcTB (Q.,,, Qo’) mH6O Haxo_aTcs 
co 


TaKOM 2Ke pactiouoxXeHuH (Bceryqa upH y=6C), HOO cTaWMoHapHple nog- 
poctpauctsa (cm. (4), m. 6) nappi (Qoeos Qu, a COOTBETCTBYIOT CTAILHOHApHbIM 


KOMMPOCTPaHCTBaM Mapbl COUNPAKEHHBIX (Qy,., Qo’ ). 
n0 
B nocmeqHem culyyae: 
1) JIu60 Qo. (PpasMepHOCTH fy) UMeeT (Ny — 2)-MepHoe no_UpocTpaHcrTso, 


MOJIHE OPTOrOHaJIbHOe K Quegs TO #e BepHO ANA Wapbl COMPA2ZKCHHBIX. 3Ha- 


uT, OTIMUHBIMA oT 90° MOryT ObITh JIHIb Ba CTAMOHAPHbIX yrula 1, Ye 
HOM Mappl H 6,, dg Apyroud. Onn cBa3anbl ycuOBHeM 


U Uv 
8. = COS 11 COS Yo + 9y2 C08 8, cos b) = 0. 
n 1 f E 


_ 2) JImOo ANA cTauMoHapHBIxX yrsoB 7; ONHOM Napbl MH COOTBETCTBYIOULUX 
M 6; ag CONPAXCHHbIX OTHOIUCHHA COSY; /CcOS6; PpaBHbI MexKLy cooon ni 


ABH! (0) / Bo.) RO 
5. B cayuae HopMambHocTH gy K gao He MOET ObITh ga THA Sp (1/2). 


demu ona uMeet Tum U (n,/2), mognpocrpanctBa P Pui, — OTCYTCTBY1OT. 
2 


ue? 
AMeetcaA poBHo Ba moympocrpancTBa Pz), Bce Qozys Qu, HMelOoT pa3Mep- 
{OCTb 7p. 

IIpn g, = O(n,) HOpMasbHOCTb BO3MOxKHA, Kora Bce P 


, 


‘ HMelroT 
ugn? Pus, 


)ASMEPHOCTb fy, a Qoeys Qu’, pa3MepHocTb 1, WIM 2nx. OueBuyHO, Kaxkoe 
Er 


wey? Qos, HaTAHYTO Ha BeKTOPDI Minagys rae mu60 az, = const, HOO de, 
IpHHuMaeT JiBa 3HayeHuA. Maye roBops, KaxKJIOMY HHIEKCY Ue,, Ven CTAa- 
3ATCA B COOTBETCTBHe JIMOO OMMH. HHAeKC az, (6GyReM ero OOO3HaUaTb Ue», 
1M Uz), JMOO [Ba WHfleKca, KoTOpble OyeM OGOOSHAYATb Ve), Vere). AHAa- 
1OrHYHO 3aMeHHM OOO3HayeHHA BeKTOpOB N Tlepexox or ofHoro Oasuca 
< JPyroMy ocyllecTBIAeTcA m0 cbopMyjaM 


—— Gen - 
Noa, = A ae inden 


£983." 


cm. (°)). J\s HOpMaJbHOCTH gy K 220 MOJKHDI BbIMOHATDCA CuJiefyroulue 

yCIOBHA Ha MaTpully nepexoga. I]pu dukcupoBaHHom Wes Bce BeJIHUMHbI 

Ae A)2, Q°S(A°)? paBHbl Mexay coOoH (Uz — uHeKc MoOAMpocTpaHcTBa, 
aan ug oe 

-ompAxKeHHOrO ¢C Q,,). Ip PUkKCHPOBaHHOM V,,, ECM MHCKC COMpPAKEHHOTO 

IpocTpaHCTBa eCTb V,,, PaBHbl Mex Ay COOOH BCe BeMYMHEI 


eS (Aen oe tala Aa) 


BHECb (Ver, Una), (zx, Vea), THE Cy, (Oca, Var), THe C= E, — HHJeKChI 
‘ONPAXEHHEIX MpocTpancTB. Kpome Toro, ecJim pasMepHocTH Qy,,, Quay PAaBHbl 
2, TO OJDKHBI BbINOJIHATBCA PaBeHCTBAa 
ad ga Je §°n APnrt) A Par(2) — Q). 
Us ) 


¢ U U 
ra 2% S Nr n?. 


PasmepHocru 2n, MOryT BCTPeTHTbCA JIHWWb pH BbINMOJIHCHHH TeX AE 
YCJIOBHH, pH KOTOPbIX BO3MOxKeH CJyyal g, = U (n,/2). 

IIpu g, =U(n)/2) Matpuua mepexoya or oguoro Oa3uca K ApyroMy yAOB- 
JI@TBOPAeT YCIOBHAM, OUCH MOXOXAUM Ha MepeycJIeHHble B CMyUae gr =O (ng 

6. Beakoe mpocrpancTso Py, HaTAHYTO Ha H€CKOJIbKO MPOCTPaHCTB Pug; 


H Ha Py... BCAKOe Qu: — Ha Qoeys Qozo» BCAKOe Pug — Ha Pus Py = 

Qs 

nap (Pu, Py" 
p ( usp vex 


BePHO JIA JOOBIX ABYX 3afaHHBIx Py, Qui, ANA Qo. Pury? a TakxKe Jus 
Sui: é 


Qve, Qo, CONpAKeHHBI€ KOTOPbIM JlexKaT B Pa3JIMYHbIX NOMpocTpancTBar 
P (Nx), P(N¢)- 
Jina AByX nNoxnpocTpaHcTB Qoes Qo’ H HX cOmpsxKeHHBIX Qz,, Qo’ BO3: 
S 


=< 8a Qu,» Qo, > IIpu 9TOM a 3a]jaHHblx iF Pu, TOJIbKO O2Ha Cpe} 


svt 


), (Pugs Pu’) MowerT He 6bITb BNOMHe OPTOroHabHoOl. To xe 
20 


MO2KHBbI CJleylollve pacnosoxKeHHa. 
1) Kak cpequ nap (Qo,,, Qo.) (Qozy » Qu.) » Tak HM cCpeqH nat 


ina 


(Ore Qy ve (Quang )» Qo’ HMeeTCA TOJbKO MO OAHOM He BMOJIHE OpTOrOHaJb 
Ete NA NO: 


HOH. 
2) Cpeau nepeuncJieHHbIX Nap He BMOJIHe OPTOrOHaJIbHbI JIMWb Be Mapb, 


(Qoz,» Qei,) + (Ques Qoi,) HABE MapET (Qo,,1 Qe,)+ (Qog.» Qu). Hime 


Ny. 
MeCTO COOTHOINeHHe 
§°E AEA A Ew Ua Ak Ae 
SSAA AYEH 4 Qh AMA Atm — 0. 
EA Eu nh nu 


3) He BnowHe OpTOroHaJIbHbI JIHIIb Be Mapbl (Que, » Qor,) (Que) Qe, 


Hu Ape mapel (Qo), Qo’) (Qo,5 Qu) Ilappl, npHHaqmexamjwe Py, uMe- 
10T JIHIIb MO OMHOMY OJHOMEPHOMY CTAallHOHapHOMy MOMpocTpancrsy, cTa: 


UMOHAPHble yribl KOTOPBIX Y HO oTMHUHE! OT 90°. Dru cTalHOHapHBle MO]: 
IPOCTPaHCTBa COOTBETCTBYIOT Apr Apyry H BbINCHAeTCA COOTHOMeHHe 


Bg cos y + 9°27 A4°™ cosé = 0. 
) aa 4] 
EX re nr 


4} [appr (Q2,,, Qu.) H (Qo,5> Qu) HaXOJATCA B pacnovioxKeHHH 2) 11. 4. 


Bee oTHOeHHs Ae Aaa paBHbI MexKy coOoh mpH BcexX h MH paBHBbi 
ex} na | 


BCeM COS ¥;/COS6; (cM. Nn. 4). 


MockoscKHii rocyapCTBeHHbIii yHHBepcuTer Tloctynuao 
um. M. B. Jlomonocosa 15 V 1959 


UNTHPOBAHHAS JIMTEPATYPA 


‘A.M. Bacuabes, VH3s. Bprcm. yue6u. 3ap., Matematuka, Ne 2 (1959 
7 IL K. Pamespcexkui, JAH, 80, Ne 2, 169 (951) cee Ae Me Sepa. 7S 
Se mee Matematnka, No 2, 17 (1958). 4A.M. Bacuabes, JIAH, 121, 
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Hoxaagn Akaygemun nayx CCCP 
1959. Tom 128, Ne 2 


MATEMATHKA 
M. UW. POXBEPT u M. Tr. KPEMH 


O BNOJIHE HEMPEPbIBHbIX OMEPATOPAX CO CNEKTPOM, 
COCPEJOTOYEHHDBIM B HYUJIE 


(ITpedcmaseaeno axademukom C. JI. Co6onresim 18 V 1959) 


i 1. B qanpuetmem SG, (0 <p < co) OyneT O603HaYaTh COBOKYMHOCTh BCeX 
| uelinelx orpaHuyenHelx omeparopos A, elcTByIOulHX B cenapaGesbHOM 
JIbOCPpTOBOM pocTpancTBe § Hu oGsafatomlMx cBolicrBom N,(A) = 
[Sp (A*A)??]4/? < oo. Kak noxasam Heiman u Llarten (+), Gp (1 Ags <a} 
| IdeTCH CaHaXOBbIM IIpocTpaHCTBOM Cc HOpMoli |j A ||, = Np (A). 

OuepufHO, UTO BMecTe c onepaTopom A kKuJlaccy Gp, Beerfa MpHHadwiexkuT 
ero CONPsKeHHBIM A, a 3HauHT, mp p> 1 u ero 9PMHTOBHI KOMMOHEHTHI 
I= (A+ A)/2 uw Ay=(A—A)/2i. 

locate MIPHHATBIX OOO3HaYeHHH eCTeCTBeEHHO OO03HA4HTb yepes ©... MHO- 
RCTBO BCeX JIMHCHHBbIX BIOJIH€ HEIMPepbIBHbIX OMePaTOPOB, JeHCTBYIONIUX B SH, 
Hepes || A ||_.— OObluHYy10 HOpMy onepatopa A € Gq (|| A |loo= max (|} Af |} / || fI]))- 
_IIpocrpaucrso ©, oOveBHAHO, ABJIA€TCH MHOXKECTBOM BCeX OnepaTOpoB 
HabOepta —-Imuyra, a ©,—MHOxKeCTBOM BCeX JIMHeHHBIX OPpaHHueHHplx 
Mepatopos A c aOcouOTHO cxoOfsllamMca cueqom (T. e. AEG, ecm pay 


(Ag;, 9) CXOMMTCA IX smo0O60ro OpTOHOpMupoBaHHoro Oa3sHca {9} Mpo- 


paHcTsa §). 

fp 2. Onepatop-@yuxunt P(t) (O<t<l, P(0)=0, P(1)=J), 3Hayuenna 
DTOPOH ABJIAIOTCA OPTOOHAJIbHbIMH MpoeKTopaMu, OyeM Ha3bIBaTb CHeKT- 
aJIbHOH ONepaTop-dyuHKuUNen, ecaH OHA He yObIBaeT HM HeMpepbiBna 
1eBa. 

| Ilycts P(t) (OS ¢t<1)—cnexrpanbuaa onepatop-pynkuua, a H u A — 
PKOTOPHIe JIMHeHHble OfPaHH4eHHble OMepaTopbl. YCAOBUMCA MMCaTb 


A = 2i\ P(t) HaP (1) (1) 


0 


Tonoputs, uTo MHTerpad (1) cxoqutTca B ©S,, ecu 
| A— 2 >) P(e) HP (t,) — P(t) ||, > 0 
j=1 


7c, ST IE, eS Ww max (te — tea) 0. 


Bneppple HHTerpas Bua (1) BBe u a higihen M. C. Bpogcxuk (?). Ou 
DKa3aJl CXOMMMOCTb uHTerpavia (1) B ©. npu ycnonun HempeppiBHocTH P (¢) 
‘“Upunagexuoctu H kuaccy ©). 

Dy 


£4 


Teopema |. [Mycmo onepamop HE GS, u P(t) (O0<t< 1) —Henpepot 

Had cheKmpaabNan onepamop-dynKyun. Toeda unmeepaa (1) cxodumca 6 S. * 

Jloka3aTesIbCTBO TeEOpeMbI OCHOBbIBaeTCA Ha CJleAyIOUlHX ABYX 3aMedaHUAy 

1°. Ecau optoronasbuble mpoextops! P;(j = 1, 2,..., 2) OME OH OPTOT¢ 

HaJlbHbI Apyr K Apyry, P= I u oneparop H € ©, To |j H |3 = > |PriP jile 

kj i 

2°, Ecam oproronasibHple upoekToppl Qj; (j = 1,2,...,7) monapHo opTor 
HaJIbHbI, a 


Ps = Qi+ we + OF, P. = Oa weet 05. Sieg ae tsar oh +o. Qa 
TO 


2 
= 


|  QyHiQa—= > Di PP s 


1<j<k<r 1<j<k<n 


= YS | PHPrb—- S | QHQIk <> |) PalPalk- 
= 


1<j<k<n i<j<k<r 


3. JIunefinblii BNOsHe HempepbIBHbIM ONepatop A Ha30BeM BO JIBTe Pp PpOBBI 
onepaTOpOM, eCJIH y Hero OTCYTCTBYIOT COOCTBEHHbIe UHCJIa, OTJIMYHbIe OT HYJIS 
Teopema 2. JIycmep P(t) (O<t<1)—nenpepolenan cnexmparona 
onepamop-gynkyua, H —camoconpsocennolit onepamop u3 Gz. Toeda onepi 
mop A, onpedenennolti paeexcmeom (1), C62adaem caedyrolumu ceoticmeamt 
1) onepamop A€ &,; | 

2) onepamop A séasemcA BOAoMepP Pose; 

3) MHUMAA aPMUMObA KOMNOHeHMa Onepamopa A coenadaemc H: Ay =F 

4) ece nodnpocmpancmea P(t) $(O<t<1) uneapuanmnol omHocume abt 
A, m. e. P(t) AP (t) = AP(t) OXt< 1); 

5d) onepamop A sAeAKeMCA COUNCMBEHHOIM AUHELIHOLM OePaAHUueHHblm oni 
pamopom, o0Aadarouum ceoticméamu 3) u 4). 

OrnpaBsasacb or teopempt VM. Hetimana u H. Aponmatina (°), JI. A. Cas 
HOBHY (*) NOKa3aJI, YTO ANA Kak oro JHHEMHOrO BNOJHE HeNpepHIBHOrTO OMe 
patopa 7 MOxHO MOCTPOHTb CNeKTpaJbHy!o oOMepaTop-PdyHKuniIo P(t), Aa 
KoTopoh P(t)TP(t) =TP(t) (Q<t<1) uw npoextopp: P(t+0)— P(t) & 
Goylee YM OJHOMEPHEI. 

Iloce sToro HeTpyHO NOKa3aTb, YTO VIA KaxKOFO BOJbTeppoBa oMepz 
Tropa A HaliqeTcaA ero HecylllecTBeHHoe paciiupeHie A uw HeNpepbiBHasa cneK- 
paibHaa oneparop-pyukuna P(t) (O<t<1), o6najatoujan cBolicrBo 
P(t) AP(t)=AP(t) (0<¢t<1). Tloscuum, utTo pacimupenne T oneparor 
T c [BbIXOJOM B HeKOTOpoe rusbGepTOBO MpocTpaHcTBo § (D> H) HasprBaerc 
HeECYMeCTBEHHEIM pacmupeHnem, ecm To=—0 ana oF HOG. Ti 
KMM OOpa30M, HMMeeT MeCTO: 

Teopema 3. Bcakuti eoaomeppoe onepamop A c Komnonenmoti Ay &€ 
nocae HecyiuecméeenHoe2d pacuiupeHua npedcmasum @ eude uNmeepana ( 
Cull a= Aj. 

Orcioqa, B YaCTHOCTH, BbITeKaeT Teopema J]. A. Caxnosuua (4,5), raacs 
Ulad, YTO y Takoro onepaTopa u KOoMMOHeHTa Ap € Gy. 

Tak Kak BCAKH CaMOCOMpsAxXeHHBI onepatop H € GS, mpelcTaBuM B BH] 
H =H,—H_, rye H..—neorpulaterbuble onepaTopbl u3 Sy, opToroHaJIbHb 
apyr k gpyry (H,H_=0), To u3 Teopemb 2 BbiTeKaeT: 

weqetTBue. Besakutl eoasmeppoe onepamop A c Az€ Gy moocem O6en 
npedcmablen 6 6ude pasHOCMuU Jeyx BOALMeppOwbIX OuCcCUnNaMuUBHEIx ONepami 
p06, MHUMbLE IPMUMOBLL KOMNOHENMbL KOMOPLLX OPMOeCHAAbHeL Opye K Opyel 


. * Ecuim ciekTpatbHast onepaTop-pyHkuHA He ABseTCH HempepEBHOl u H € G2, TO H 
OOXOAMMBIM HM AOCTATOYHBIM YCOBHeM CXOJMMOCTH B G2 uHTerpama (1) saBaneTcA ycaoBI 


(P (¢-- 0) —P(t))H(P(t+0)—P())=0 (O<t<1). 
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HanomuuM, 4TO OrpaHHNeHHblit JIMHeHBI Onepatop A HasbiBaercA UC- 
ANaTHBHbIM, eCM ero 9pMHTOBa KOMNOHeHTa A; > 0. 

4. B kauecTBe CleCTBHA TeopeMbI 3 JIerKO Mosmy4aerca culeqyroulee Nped- 
joweHHe M. C. JInpumua (°,’). 
Jlemma. IIycmo eoaomeppoe onepamop A umeem oOHOMepHYyIO MHUmMYtO 
pmumoey Komnonenmy Ay u || Ay}| = 1. Toeda onepamop A yrumapxo aKeu- 
NeHMeH HEKOMOPOMY HeCYtUeCMeeCHHOMY PACULUpeNUtO ONepamopa 


ST =2i\ f(s)ds (f€L,(0, 1)). 


IIpocrsm™ BbIGHCJICHHEM YCTa4HaBJINBaeTCA, UTO 


1/p 


ISalh==( DB @i—1?) , 


t=—0oo 


<0 1/p 

4 ; 

ISh==( 3 Gi?) U<p<0). 
j=—oo 

Ilycrb A— BoubTeppoB onepatop c Ay&G,. Onepatop Ay MoxkHO Uper- 

raBuTb B Bue Ay aye (§ €;)e;, The e; (j =1,2,...) cocraBasaioT MOuIHYy10 


i 
DTOHOPMHPOBaHHYy!O CHCTeMy COOCTBeHHBIX BeKTOPOB onmepaTopa Ay Cc HeHy- 
BbIMA COOCTBEHHBIMM UMCJIaMH A; (j = |, 2,...). 


O6o3sHauuM uepes A HecymlecTBeHHOe pacwmupeHHe onepatopa A, mper- 
aBuMoe B BYye uHTerpaa (1). Torga 


A= 2» ay \P() HAP (2), (2) 


ie H; =(-,e;)e; —OHOMepHble onepatoppl. Takum oOpasom, 


Alb =lAlle <Q I- 


| aHaJior HYHO 


\P (Hd (O =( SIMS lp 


Ar lo < (S11) Se lle. 


J 


Mobi mpuuimM Kk cJIeqyiouleH Teopeme: 
| Teopema 4. ITycme A— eoavmeppoe onepamop c A; © Gy. Tozda ARE Sp 
pu aobom p> 1 u, Ooree moeo, 


WAloS=( pe)" Sel4arl SPiAl=IAlvs — @) 
ep a een ne (4) 


de uj; =r (j =1,2,...) cocmaeasiom noanyto cucmemy xapakmepucmure- 
ux uucea onepamopa Ap. Oyenku (3) u (4) mounole u Oocmueatomca, 6 4a- 
muxocmu, Kozda Komnonenma Ay oOHOMepHa. 

Yctpemus B (3) u (4) p K OecKOHeyHOCTH, NOy4HM 


| AR lloo <—=-Sp]As|, || Allo <—Sp| Ast: 


ws) 
bo 
Oo 


5. Komnonente Ag BombTeppoBa onepatopa A c A,y€ ©, conocraBum 
J1yio (PyHKILHIO 

fo) A 

Pinas 

Dw=T hse eh 

iw 


J=1 


re py; (j= 1,2,...) uMeloT TOT 2Ke CMbICA, 4TO UH B (4). 

Heckosbko JononmHad paccyxkgenua M. I. Kpeliva u3 ero cratbu (* 
MOXKHO YCTAHOBHTb DpewioxkeHHe: 

Ec BombTeppoB onepatop A yuccunaTuBeH u A,;€@,, TO mpH 060 
KOMIVIeKcHoM »} | D(A) <exp(Sp| A,!-|ImA}). 

Orctoya (cM.. HampuMep, (°), ra. V) BbiTeKaloT B YHCJIe MpOunX CJleqyK 
UlHe COOTHOMeHHA 


lim > an 2 0; ( 
f->>\palecaa 
lim *O — lim =O 24 (h=tim TOO) «, (( 
rT>co r r>o u we \ roo Ki 


re n,(r) wu n_(r) (O<r < co) O603HauaIOT KOJIHYeCTBO UHCe Yj, 3aKJIK 
YCHHbIX COOTRETCTBCEHHO BHYTPH HHTepBawioB (0,7) u (—r, 0). 

M3 pesymptarop M. I. Kpeliua (§,4°) cmenyer taxxKe, 4YTO COOTHOLIeHH 
(5) u (6) copaBeqHBbI H B TOM culyyae, kKorgqa A— BOJIbTeppoB ONepaTo 
C KOH€YHOMepHOH KOMMOHeHTON Ay. 

Bo3MoxKHO, 4YTO COOTHOMeHHA (5) H (6) CNpaBeHBbI WIA MOOOTO BOVJIE 
TeppoBa,onepatopa A c A;€G,, u Torga, B cusy (4), B (6) OOn3aTeIbH 
A<(1/x)Sp| Az]. 

OTMeTHM, 4TO H3 COOTHOWIeHHH (6) AIA MNCCHMaTHBHOTO BOJIbTeppOR 
olepaTopa HW CJleqCTBHA TeopeMbi 2 BbITeKaeT, TO AIA JOOOTO BOJIbTeppo 
onepatopa Ac A; € ©, Bo Bcakom curyuae, lim sup (nz (r)/r)< (2/7) Sp A, 

OjeccKuli HH>KeHepHO-CTpOHTeVIbHbI Tloctynusio: 

HHCTHTYT 13 V 1959 


HHTHPOBAHHASA JIATEPATYPA 


1jJ.v. Neumann, R.Schatten, Ann. of Math., 49, 557 (1948). 2 M. C. 5 ee 
ckui, JAH, 126, Ne 6 (1959). 8H. Apoumatnu, K. T. Cmut, Matematnkz 
C6opx. mep., 2, 1 (1958). 4 JI A. Caxuosuu4, Y3n. Burcu. yue6u. 3an., MaremaTuKe 
Ne 1 (8) (1959). ° JI. A. Caxuosuy4, Mas. Boric. yue6u. 3an., MatematuKa (1959) 
Bp meuatH. °® M. C. Jiuspuun, Matem. cOopu., 19 (61), Ne 2 (1946). 7M.C. Bpoz 
ckuuh, M.C. Jiuspwuu, Yen. matem. Hayk, 18, B. 1 (1958). §& M.T. Kpeiuu, Yer 
MaTeM. Hayk, 14, B. 3 (1959). °* B. A. Jie Bun, Pacmpenenenne nyneli wenbix byskuut 
1956. 19M. TI. Kp ett u, Has. AH CCCP, cep. marem., 11, 309 (1947). 


* Tlocne Toro kak cTaTbaA Oblla ClaHa B pegaxunio, M. IT. Kpeiin noxasau, aT 
Beerga h=Sp Aj, T. €. AAA QHCCHNATHBHOTO BoMbTeppoBa onepatopa THM D(A) pase 
Sp Ay. 
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ornagnm Akayemun nayr CCCP 
1959, Tom 128, Ne 2 


MATEMATHKA 


rr. M. QKHCJIKNH 


XAPAKTEPHCTHKA CIEKTPA OMEPATOPA LWIPEAWUHTEPA 
AJIA CHCTEM THITA MOJIEK YJI 


(IT pedcmaeaeno axademuxom B. H. Cmupxosoim 7 V 1959) 


_ 1. Paccmorpum nepenatTuBuctckuh onepatop Ipenuurepa ama cucTemb! 43 
uacTuly * 


ah y y ij Bie ia rie EIS y Vij (tai); (1) 


Z,j=1 Y=0 2,j=0,0<j 


gle jz; = Ay) pH ite ji Qzi = Q;-+ 4; a; > 0—npon3BombHble 4uCa, X3;_,,. 

=0,1,2,i=1,...,n,— nepemenupie 3n-MepHoro SBKsIMJOBa MpoctpanctBa Rn; 
=i ={Xgj-2, ce xsi}, [215 tag Ste —ty, 1, | > 1; Vej (tay) =Vie (re) BeteCT- 
BHHbIe H3MepuMBle B Rp, Magna Tycrp H — caMOcompsxKeHHoOe pacirnpe- 


He onepatopa H c o6mactu Dy **. Crextp omepatopa H, orBeuatomero 
DOH3BOJIBHOMY ATOMY C TIOJBHXKHbIM (HJIM HeENOLBYXKHBIM) AQPOM uccueyo- 
bo B (1,7). B wHacTosmeH 3aMeTKe yCTaHaBIHBaeTCA BHA CMekTpa ome- 


aTopa Hf ja CHCTeM THMa MOJeKyJl Oe3 OrpaHHYeHHA MOZBMXKHOCTH HX 
mep uc Oosee OOWMM, YeM KYJIOHOBCKOe, B3avMojelicTBHeM MexIy acrHu- 
amu. B uacTHOCTH, aeTCA HeEOOXORMMBIN H MocTaTOUHbIM KpPHTepHi cyme- 
ITBOBaHHA WuCKpeTHoro cnekTpa H, uMeloIHH MpocroH u3snyecKHH CMBICJ: 
yaclafeHve aHHoli CHCTeMbI Ha moOnie JBE TIOJCUCTeMbI JOJKHO ObITb 9HeEp- 
RTHYeCKH HeBbITOLHO. 

| 2. Ilycrs bynxunu Vy B (1) TaKopsl, uTo 


lim Vij (rz) = 0; (2) 


iene 
Di Cees CT EV 0 GS eC TC oia) 


iclony Bor tie Oo —A0,k...a), 2 = {pe lag te USS pen? Anamo0or 
jg b us Wu mo6oli o6mactu E, ECRz, 


Sie (ri)| | dQ < Mo ( 3 Neredgl igi’ + Wt) (4) 


: E) 
ee ; 


‘ne t,M,>0, c;>>0, d;> 0, c;-+-d;=1—konctaHTbl, He gaBucauue [OT 
sbiOopa ) u EL. 


* Onepatop H sanucay B BAe, NomyyaiolleMcsA Mocwe OTAeNeHHA JBYKeHUA LWeHTpa 
Hacc CHCTeMBI. 
** Mbl MCMO/b3yeM HeKOTOpble OMpefeeHHA, BBeJeHHEIC B (7, =). 
*** Yonopua (3) O3HaualOT, 4YTO B paCCMaTpHBaeMOM CHCTeMe u4aCTHUbBI c HOMepamn 
»41,..., P 3APAXKeHBI OFHOUMEHHO, a YaCTHUbl C HOMepaMH p-1,...,n MMeIOT sapat Mpo- 
MBorlonoxKHOrO 3HaKa; B KaxKyOl u3 rpynl MoryT ObITb Tak2Ke uelitpasibHBIe yacTHUBI. 
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OcuospHaa Teopema. JTycme gynxyuu Vy e (1) yooeremsoparon 
ycnosuam (2)— (4) *. Toeda cywuecmeyem MAKO@ LUCAO by Ib <0, umo npe 


Oeaonoiti cnexmp onepamopa H coenadaem co ecemu moukamu ay4a [p, ++ co) 


Jan cywecmeosanusa Ouckpemxnoeo ** cnekmpa H neo6xodumo u Oocmamoune 
4moool 


inf L[d] <p, ( 4 
YEQo 


Qo = {b,9E We, |1]] = 1), 


20e 


n 


Livl= (Hb = B Dav \aate ar dat | a Cupid ae 


3i—¥ RP SORS)/ 


SameuauHwHe. YcuoBue (#) He BbINOMHACTCH, B YACTHOCTH, eCJIH XOT 
Obl OFHA U3 a CHCTeMBI HeliTpaibHa, T. e. AWA HeKoTOporo ip Vz; =C 


Ix Ke j= a Ue: : | 
: Tyctn e re . <is— Mpow3BoububIe HaTypabHEIe uMca, |< ix 
bess p= lee 83 (rpux y cyMM O6yjeT O3HauaTb, YTO B HHX ONYLUIeHI 


C1araeMble, y KOTODBIX i= ig uu j =ig XoTA Onl Qa ofHoro k. IlonomKu 


n 2 
EO fo, P= har \ rie Ore rie Gos 


ij=L y=0 Quote) Xgj_ 


EI OE I. a (Gast) 
R 


r , 
Dias > \ Va (tale, PdQ2 (2< 8), 

Trae 

Ty =Ty OPH i i; tay = Tos Gs,2, = 4, Up (== ry Gey eee 
0 EQe © € Qs) Quis) — {o, Ww (R&#s) y ell eacac,.tg= 1} 

Quarts =e {9, o€ wi (Rae) i © lice ees = 1} EEK 
Tycta Xs? =inf IES oy GS inf Les tor 
gegnns) eg?" és 
Ne = (Leds eeatt) — 0, fees iL. OD = ni w= min {min (Rees) a5 sy 


1<s<n ty aarely ig 


* MoxKHO MOKa3aTb, TO ycuoBNe (4) BEINOJHAeTCA, B YaCTHOCTH, eC |V;; (r;;) [fs 
fo 
< Mir;;" + Mz, rae Mi, Mz — konctTanTH, O<Bf <1,5. 
** TlickpeTHBIM ciekTpoM HT HasbIBalOTCA W30JIMPOBaHHbIe COOCTBeHHBIe ‘ 3HaUeHHS 


H xoneunolt Agee ; 
Gin 


we RD — 3(n— s)-MepHoe SBKHJOBO MpOCTpaHCTBO MepeMeCHHEIX X_;_ —yr 1 =0, 182, 
j=1,2,...4n, isti,, R=14,...,8; R's —3(s—1)-wepnoe 9s8Kmu70B0 npeeipangay 
nea Xs, 1 =0,1,2, k=2,...,s. Mpocrpanctsa Wj (Rae wh(R?” is) 
#5(R s)) ict “fs, Olpeyes1oTca MoO aHamoruu c Wh(Ra)s 22(R,)- 
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Teopema 1. Ecau {bm}— noanocmoro pacmekaroujasca nocaedoeamearbo- 
vocmb U3 Qo, Oax KOMoOpoii up lym < + 00, mo 


lim L [nl Se (5) 


m—>oo 
le JLoka3aTebcrTBo. Ilycrb Bos {Pye OR, t=O ae a 
4s ¢P, ee Ty, > ALS, be WA. gti: << APs, ee apg be say. 
we uucwa As ompefeseHbl 10 MpOHw3sBObHOMy ¢>0O Tak, uTO B 
. ee ak ah Faby Bae Lin ad Sok 0 acs 1 CEE! eS, Oe OO: 
aemu Ey, E's nonapHo He MepeceKaloTrcs H B CyMMe OOpasyrioT R,. Mmeem 


LlPial = LUdmle, + D0 Dy LP mIgintg es (6) 
Sarpy es is=1 


B cuay spi6opa uucen A;'""'s 


vi (2) ee = Les iy | Eads fives footer HON Se (n a 1 ras s), (7) 


“me mpu s<n 
AY? ‘3 2 her, ow aw Me 
(Fisect4ay) 1 ai tm rn a 
Le bm] = 2) Dy ai lane a Il + dp A\Viz (te) lm dQ, 
y=04,j=1 Tas 1,j=0,0<j 
s 2 au 
* Ll e C Vm a ENN Fen 
Reta Tes, Ja eae Gegepe es 
L,k=1 a: is O33) —y a ars 
- > \Vizig (Tizip) | Ym 7 dQ -+ Zap 3 ae) Re {\ 5 ee 
| 2 .k=1,1<k yah Pah *3i1—y *3ip—y 
dase lent = cletecs lian Seva) a..S 
ipa s = 


n 


L's) bn] 0, 2 dnl =LEdml—  \ Voy im dQ. 


(= 


Ucnonp3yaA 3saMeny mepemenubix rj,=1;,, / = 1,....2—s, 


n—s 


s 
te » Beli, + >| Obl} Kip = Typ Fy R= 2, -/4'S 
k=1 l=] 


Ae &; YLOBJIETBOPAIOT YPDaBHeHHAM 


n—s s 
ca 
| ae! =i 
Ma Ag% + %pAjyj, =— A, P=l1,...,N—S, Pe =a, i az, ) li 
l=1,l+p tA 


OXKHO MOKa3aTb, YTO 


inf ( LOS) TQ) at paves []) soallynts? us pitts 
LEQ 
Tlostomy u3 (7) caenyer, to ** 


* B pyukunonane L [dv] (E — mpou3sombHad oOnacTb u3 R,,) MNTerpatbl pacmpocr- 


\IH€HBI TOJbKO MO OOsacTu E. 
** Uro6pl mosyautp (8) u3 (7), HY2KHO anMpoKcuMupoBaTD dhyHkuuwo ,, dyHKuneh y,, 


WR R,) Tak, 4roObl [nn — Yin | Bes. ig +] Yin [Rn-Ee- tice (|  [— HopMa: 2B W3)- 
IeTpoeHHe yHKUHH vin OCYILECTBIAeTCA MPH CHelWatbHOM BbIOOpe 3aBHCAWIMX OT ¢& 


con Aj’“S (m), sup Ap (m) < + 2. 


JLAH, 7. 128, Ne * rail 933 


E [Grad ctrocte 2ekh ce ted ea) rr ce ee (s 


rye M — HekoTopas KOHCTaHTA. 
Tak Kak mocseqoBaTesmbHOCTh {),} NOMHOCTHIO pacrekaetca, lim || bm ||e, =C 


m—>oo 


CreqoBaTeJIbHO, 


— 
olan) 


moo 
V3 (6) B cumy (8), (9) BpireKaet (5). 
5. Toxa3aTeaAbcTBO OCHOBHOH TeopemB. JloKaxem, TO J11060 
uucno v, ¥>p (uy = min[min (As) 4 X’*s)]) nexur B S,(H)*. Tlyctp 
1IXSKN 2y...75 : 2. : 
l<s<n, uu isis Takope, ‘uro N's + Os) yw, Unena 1° 
) 


fined Pyly..0 ry (1.008 | 
,44s) __touxu cneKTpa coorgercTBeHHo oneparopos Hs uw H's), xpan 


paTHunble dopMb KoTOpHIX cyTh Ls [ge] u Loe [py]. CreqopatesbHo, Cy 
IECTBYIOT TAKHe MOCMeEMOBaTeMbHOCTH {Ym (Tj,,---. Tj, J} {Pm (Pin --->T,,)} 


o6acteli onpenenenua H's) yw As, [dm || =|l@ml] = 1, aro | 
lim {|| Hs) Un Ba a | ae Nees Qn Bs, pants On Il} == 0. (8 


Ilyctb v, v>u, Mpow3BoubHO u GyHKUMH fim (72,) 3 C,(R") TaKoBsl, uf 
lim Pop = 1, mHl,..., w | 


lim (ea — yO fm Iepgiy + 9X Im) =0; (8 


rye 
Ss nis n—s Ss 
a, 1 ~) 
C= Yi ays Be8p t+ Dy Oj 1,%1% +2 D) Di G7,,0Be > 0 
k,p=1 1,r=1 (=1 k=1 


M uWCJla a, Be Te Xe, uTO Bn. 4. Tlonomwum 


n—s 


s 
> 
D, — Vm (TF, 8% ret) Om (Tz, Sl ht il aa ve) Ta ( » Bele, + ») a Pj, ) 5 
== l 


Moxuo mokasaTb, uto {Pn} C Dz, ||Om|]=1 u, B cHny (#*), (Han) 
lim || H®n—v®n || =0. Cnenosarenbuo, mpa 1<s<n mo6oe v,v> ul 


171—> CO 
nmexut B S,(H). B cayuae s=1 nam s =n JoKasaTeNbCTBO H3MeHAeTCH HE 
CylecTBeHHO. Tor dbakT, 4TO JeBee f. HET TOUeK H3 S, (A), ycTaHaBJIMBaeTC 
TaK 2Ke, Kak B (?). q 
6. Ecam i Sue <p, TO, B CHy Teopemp! 1, HH OHA MMHUMHBEl 
60, 


: 
i 


PytollaA NOCJICHOBAaATeJIbHOCTb WIA 3amauw Ha OTbICKaHHe MHHUMYMa L[vy 


1 i 


'b€ Qo, He MOxeT MomHOCTbIO pacTeKaTbcs. Tak 2e kak B (1) ycranaBute 
Baerca, YTO A—TOUKa JucKpeTHoro cnexTpa H.OcHoBHas Teopema RoKa3zanel 

Astop BbipaxkaeT OnarogapHocrs A. T. Curanosy 3a nocranoBKy eazaul 
M WeHHbie copeTb! H M. C. BupmMany 3a mpocmorp pykonucu u pay cyurecs) 
BeHHbIX 3aMeuaHuil. ‘I 


Hay4Ho-nccreqopatenbcKult = paluopusuueckuli MHCTHTyT Tloctynuao 
mpu TopbkoscKoM rocyJapcTBeHHOM yHuBepcnTeTe 7 V 1959 
um. H. HV. Jlo6auescxoro 


UMTHPOBAHHAS JIATEPATYPA 


ae M. Kucauu, JAH, 117, 931 (1957). 21. M. Kucaun, JAH, 122, 36 
( re 


ios) ~ 


* S, (H)— upenembunlit cnextp H. 
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Hlokuayn Akagqemun nayx CCCP 
1959. Tom 128, Ne 2 


MATEMATHKA 


H. M. KOPOBOB 
| O TIPHBJIMDKEHHOM PEWIEHHW. AHTEFPAJIbHbIX YPABHEHHM 
(I]pedcmaeaneno akademuxom C. JI. Co6oaessim 18 V 1959 ) . 


Tycts a>1, m=max(l,|m|), s>1 u E,(«)—ksace dyxKkunit 
(%,.-+-, Xs), OMpeJeeHHbIM YCJIOBHAMH - 


F(X. ,.-+5%s) = » C(t Sei Tis) pee (OS ow tes 


My.) Ml s=—00 (1) 


C(m, ae res Ms) =O ((my. oe is) aaa)s 


sie KOHCTaHTa B 3Hake O MOxXKeT 3aBHCeTb OT & HS. 

B HacTOALleM COCOWICHHH aeTCA MPH JOXKeHHE TEOPeTHKO-UHCJIOBbIX METOJOB, 
ee B paOorax (7, ), K BOTMpocy O NpuOmMxKeHHOM pellleHHH KpaTHBIX 
TerpaJIbHbIX ypaBHeHHuH Dpesrompma 2-ro pola 


1 


1 I 
is. HOY UR Gy xe ta 9) PUD) dy, sen fe dy, an 
| 0 0 

+ P(KPy pO aeX a) (2) 


Bygem mpefqnonaratb, 4To cBOOo,HBIH 4eH HM Apo 9STOrO ypaBHeHHA 
ipPHHaJIexKAaT, COOTBETCTBeHHO, KJiIaccam E,(a%) u E,,;(«%) Hu uTO 3HaMeHaTeJIb 
ipeqrosbMa D(a) oTaMueH oT HYyWA. 

_Jlemma 1. Ecau gynxyuu Fy(x1,..., x3) u Fo(x1,..-, Xs) npuHadsercam 
naccy E,(«%), mo ux cymma u npouseedenue makoce npunadaencam samomy 
accy. 

eon agareincits oO. TMycts F;(%,,'--%, %s)\=F 1 (4 ok he) Pe Oy 
(m,,..., Ms) — kosppunnente Pypbe PynKunli Fj (x1,.--, Xs) (j = 1, 2, 3). 


iil 


~ 


HCMOCpeICTBeHHO NepeMHOKaA papel Pypbe, nowyunM 
| co 
| a Ny} Cry PN ng) EA Gy Sn. PF ay 


= OF) > [7y. . . 5 (my, —M) (ms —15)]*) . 


Tlepenumem 3TO COOTHOIMEeHHe B BHC 


| ms) = O(o(m,)...o(ms)), Toe o(m)= » [mn ny. 
| Pas6upas uuTepBan cyMMupoBanhs Ha actu |n| < cal PAG ald ae, 


| O((m,... ms)~*), YeM JOKagaHO BTOpoe YTBeEpP2KeHHe JIeMMBI. 
| Ileppoe yTBepxxeHHe JeMMbI OUCBHAHO, TaK Kak 
| Ca(ihhe ee Amn.) Ganon NO (ine Bene: 
| Jlemma2. ITycmo 9 (x1, ..., Xs) —pewenue ypaenenus (2). Ecau f (x4,'.++, Xs)€ 
s(%) u K (X45--- 4 Xsy Yrs s+ +s Y,) FE oc (a), Mo 9 (%,- ++, Xs) E Es (a). 
2% 239 


piyauM oueHky o(m) = O(m“). CuegopatembHo, C3(t,..., Ms) = 


JlokasateabcTBo. O6osHauHM uepes Cy (my,.--, Ms) H Co (Mh, -- -,M 


COOTBeTCTBEHHO Koapunnentsl Dypbe PyHKUM 9(xX1,---, Xs) —f(x,---, x 
nu K(x, 2" -, Xs; Viz = 9) eee 
1 1 
Cline ne --- lela jy GOON 
0 0 
1 1 ee : 
x |---| K (x1, epee Uaea on (MX. Ms s)dx,. “a dx.| dun. . i dy. = 
0 0 
1 1 co 


=. le 9)| pa Oliiq, ©) DHE, Retiy oe hee 
0 0 


sei, .a6 2S —=— CO 


x em (Asti TNgs45 | dy, ene dy.. 


ee is # ie —=t 
Tlomb3yacb TeM, YTO Co (ty,.-., Ms, Mst4,-- +» Mas) =O ((my ... Mefis44- - - Mos) 
ae, ~~ \—a& 
iowyuum: _orciona. Cy (im, .. <M) == O( (ig - Me) 4); CJle LOBaTeJIbH 
o(X1,---, Xs) —f (X1,.--, Xs) Es (a). 3ameuaa, uTo, 10 yCNOBHN, f (x1, ---, Xs 
€E;(a), B CHay semMbr 1 nomyuuM yTBep»xkZeHHe JIeMMbI 2: 


@(%1) --. 9 Xs) = [op Or, al 5 XS Ge, 45) a Oo, ee) Ce 
[lepenuiuem ypaBHeHue (2) B Buze 
9(P)=h | K(P, Q)9(Q)dQ +f (P). ( 
IlycTb B @AHHHYHOM S-MepHoM Ky6e G, BbIOpaHE! TOUKH M; = M [§ (i),- 
..-, &s(i)] Tak, uTO Qa j=1,2,..., N BbImOuHAIOTCA paBeHcTBa 
fa 
\ K(Mi Q 9 (Q) dQ = > Sy K (Mi Mi 9 (M) + O(N), 


Gs i=1 
roe lim e(N) =0. 
N-0o 


Jlemma 3. Ecau D(\)=0 wu eeauuuno: o(M;) yooeremeopstom cucme 
AUHeUHOLX YpabHenutl 
N 


By rn ~ : 
9 (Mj) =~ >) K(M;, Mi) o(M) +f(M) (i =1,2,...,.N), 
i=1 
mo cnpasedAuéol paeexcmea t 
9 (Mj) = 9(Mj) + O(e(N)). 
YrBepxK ene JIeMMbI Oe3 TPyJa NOsyYaeTcA C MOMOLIbIO OObIYHOrO Mepexc 
K CHCTeMe JIMHeHHbIX ypaBHeHHii WIA pasnocteHh o(M,;) — 0 (Mj) (c1 
HalpuMmep, (°)). 
Berozy fasee Oyyem mpeqnonaratb, uro N= p>s, rye p mpocroe. 
Teopema 1. JIycme o(P)— pewenue ypasxenua (2’). 3adadum mos 
, 2 


M: = M [8 (i),-- -, &s(i)] pasencmeamu €, (i) = {>t é. (i). = tots wave gba 
= ae To20a 
2(Mi) = 9 (Mi) +0 (Te) (feet. 


2de eenuuunet ©(M;) yooeremeopsiom cucmeme N  aunetinoix anzed paueck 
ypaeHenuti euda (3). 

JLoka3aTeabeTBo. Byxem paccmatpupaTb spo ypaBHeHua (2) k 

PyHKIMIo TepeMeHHBIX HHTerpupoBaHus: K (x,,..., ¥,) =9(Ys,---, ¥,). He: 

#3 fi’ ihe 

ecb tee: — Apo6uHad Oa unca — . 

p p 
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€CTBEHHO OLeHHBax Kosppuunentsr Pyppe, yOequmcea, uo $(yj,..., YE 
E.(«). Ho, mo memme 2, 9(y,..-,Y,)€Es(%), ceqoparenbHo, nomp3yacb 
mMoH 1, aaa dpyHKuun F (m4, 60 Ys) = K(X, YS) OP (Yr + > Y,) HOMLYIUM 


F (yy, reper, Yy,) = (Yr EE Y)e(W; aL) y,) © Es (). 

CorsiacHo Teopeme 2 paGotni (7), Avia M060 bynKuuu F(Q)= F(y;,..., Y.), 
unalexkaneli Kslaccy £;(«), npn M;= M ({41, Fiaad {=}) cnpaBelJIMBO 
BeHCTBO 

¢ 1% 1 
\ FQdQ=s UD F(M)+0(To). (4) 
Gy i=1 


CileopatesbHo, aia pyuKuun F (Q) = K (P, Q)¢(Q) upu P = M; nonyuum 
N 
| K (Mj, Q) 9 () )4Q= a 3} K K (Mj, Mi) 9 (Me) +0 [ 


Gs 


VW) 


Sip 
Orcioga, noaraa Bemme 3 ¢(N) = N~”, nomyuum yrBepaKyeHue Teopemnt, 


Sameuaunue. Jlerko moKasaTb, 4TO AA BHuMCHeHHA 9(P) B sm06o0i 
puke P eluMHuuHoro s- ueppene KyOa MOXHO NOIb30BaTbCH PaBeCHCTBOM 


o(P) K(P, M;)9(M.;) + f(P)+0 a) 
(P) -+> (P, Miy@ (Mi) + f(P) + 0 (sar) - (5) 
JelicTBUTeJIbHO, IIPHMe€HAA papeucTBo (4), nomyuHM u3 (2’) 


N 
4 “| 
P) = — P, M.)¢(M;) + f(P ——). 
g(P)= => DK )o (Mi) + F( ea! 
Otcioya, Tak Kak ¢(M,;) = o(M,) + 0(1/VN), cnenyer yTBepxfuHHe (5). 
D)TMETHM TakKe, YTO C MOMOLLbIO aHaJIOTHYHIX COOOPaxKeHHH MOMKHO BBIYHCJATb 
HTerpabl OT yHKUMH Buda $(%4,---5 Xr, Yir---+Y)P(Y--->Y,)» THE 
> 0, db — nponsBouIbHad (PYHKUMA, NpHHaexallad Ksaccy E45 («) up — pe- 
eHve ypaBHeHua (2). Sto yTBep»xjeHHe EASE u3 Teopemp! 1, ecm B (4) 


Bi6patb F (Q) = >(P, Q)¢(Q): 


1.2 


| 9(P, Q)9(Q)d0— sp HHP, MAB) + O(a) 
Gs f=] 
Ilycth p > max (3, s). OOo3HaunM Yepes H (z,,..., 2) CyYMMY 


 ®) aS [1 —2In(2sin {== 1)].. {1 — 2In(2sin x {= ae (6) 


e z,— uemplen]1<2z4<qp—l1 Onpenenum onTUMaNIbHbIe KOIPPuLU- 

HTbI Q,, Qy,... Kak B paOorte (7): a, = 1 uM pM 3aqaHHblx ay,..., Ay (v1) 

CIM4MHA Qy4, paBHa OHOMY H3 3Ha¥eHHH 2,43, MPH KOTOpOM jocTHraeTca | 
WHUuMyM Hf (qy,..., Gv, 241). 

Teopema 2. ITycme (P) — pewenue ypaenenun (2’). Toeda npu 


tay id, 
i=M ({! : a, eth Ht cnpasedAauéeo paeexncmeo 


N 
4 a —a41, a8 
9(P) = = 2) K(P, Mie (Ma) +f (P) + O(N InN), 
Z=1 
Je eenuuunnr o(M;) yOoeremeopsiom cucmeme ypaenenuti (3). 
ToxasateabcTso. [lyctb dynxuua F(Q) npuHansexut ksiaccy E, (a). 
Orga, NOMb3YACb OLeHKaMH padoTHl (?), NOyIHM 
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N 
| F(Q)dQ = 5 DF (M) + O(N InN). (4'| 
G, t=1 

Orcioga npu F(Q)=K(P, Q)¢(Q) caenyer, uTO B paBeHcTBe (3) MO2KH() 
nonoxuTh ¢(N) = N “InN. Jlanee, nmopTopaa paccyXeHHA, MpHBeeHHbI| 
B 3aMe4aHHH, MoulyuaeM yTBepxKeHHe TeOpeMEl. | 

3ameTuM, 4TO B paBeHcTBe (4’), a CleOBaTeJIbHO, H B Teopeme 2 coxpa| 


HUTCA OWeHKa Bua O(N * In® N), ecam BMecto (6) BbIGpaTb 


H(z, 22.5%) = si(1 — 2 {= hy. Set 


k=1 | 
Ilyctb qua Kosppuyventop Pypbe Aqpa ypaBHeHuad (2) BpImOmHaAeTCs} 
GueHK a | Cy + teil Cites i 


3a 


Onpenesum 8 paBenctsom B = InC + 4s (2 + In = 7): Kak noKasbiBae’ 


culefyioulad TeopeMa, MpH HeCYIM[eECTBEHHOM MO CpaBHeHHIO C TeOpeMOH |j 
M3MCHEHHH MOPANKa OWCHOK MOXKHO JIA MaJIbIX 3HaYeHHHM A BEIMHCIATh 9 (P) 
6e3 NMepexojia K CHCTeMe JIMHEHHbIX ypaBHeHHH. 

a 


“8 (14 32) cnpa6ed: | 


Teopema 3. Kakoéo 601 nu 601200 ¢ > 0, npu |r| <e 
AUeO paeercmeo 


N nv 
4f v —}ots, } 
@(P) =f(P) +47 Did) MK (P, Mii). - KK (Muu, ts My, i) f (M2) +0 (NP) 
é=1v=1 
SIW= De pSV oo 
20e M,,;=M(j2—"} es ), n=|* 5 InN|—1. 
] 
JloKa3aTebCTBO. Ilomb3yaicb MeTOROM MTepallHi, serko 110Ka3aTb, | 


4TO 


e(P)= \ PQP> OLN. HON WONeIedOL MO) aman 


Gsp 
re HHTerpHpOBaHHe MpOBOLNTCA MO CAMHHYHOMY SN-MepHoMy KyOy Hu 


Por. Qi ccact, C= 
= f (P) + dK (P, Qs) (Qi) 42+. + 8"K (P, Qi). = K (Qn, Qu) f (Qa 


B cuny semmst 1, dyuKkuua F(P, Qi,.-.-, Qn), paccMaTpHBaemad Kak 
PyHKUMA MepeMeHHBIX HHTerpupOBaHHA, IpHHadexuT Kslaccy Es,(«). Berens 
KOSPPHI4eHTH, 3ABUCALIHe OT N, H MOMb3YACb Teopemoli 2 paGorni (1), mOmMyuMM 


Nn 
e(P)=f(P) +2 1 KO, M).-- KM Mal Moe 


f=1 v=1 ) 


FBn 

+0lPw- pe), 

Orcioga, Tak Kak (¢ — 28?) In NV < Bn <<elnN, nonyuum yreep»xaenHe TeopembL:: 
Heckombko u3MeHaAd ompeyemeHue Kaaccop E;(a) u BbiGop Touexk M! 
(HampwMep Tak, Kak 9TO CjleaHO B paGore (4)), MOxXHO yay4WIMTS oneHKH 
Teopem 2 u 3 coorBerctBeHHo fo O(N *) u O(N “***), 
A Onarogapio A. B. Bunayse, npvpsekutero Moe BHHMaHHe K BOITIpocaM’ 
IPHOJIMKEHHOTO PelCHHA MHTerpaJbHbIX ypaBHeHHit. ' 


Matematuyeckuit uucTuTyT um. B. A. Crexnopa Toctynuo 
Akaylemuu unayk CCCP Il V 1959 


UMTHPOBAHHAS JIATEPATYPA 


*H. M. Kopo6os, JAH, 115, Ne 6, 1062 (1957). 2% H. M. Ko 
; ? 5) NO 6; 2 ‘ Rove po6os, JAH, 
124, Ne 6 (1959), SJB. Kautroposuuy, B. HW. Kpuaos, Tipwoneeeenee Me- 
a Ce anaiusa, ri. IT, § 3, 1949, crp. 117. 4H. M. Kopo6os, Becru. MTY, 
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Moxrnage Akagemun nayr CCCP 
1959. Tom 128, Ni 2 


MATEMATHKA 


HW. C. KYKJIEC 


O TPEX TIPOBJIEMAX PA3JIMUEHHSA 


(ITpedcmaeaeno axademuxom H. I. Tlempoecxum 27 IV 1959) 


1. Paccmorpum judepentnaibHoe ypaBHeHue 


dy /dx =[Yn(x, y) + Y (x, y)]/[Xn(*%, y) +X (x, y)I1, (1) 


me X(x, y) wu Y(x, y) yoBaeTBOpsIOT B OKPeCTHOCTH Hauyasa yCJIOBHIO 
Iunuimua no 060MM MepeMeHHBIM H, KpOMe Toro, ycJIOBMAM 


lim [X (x, y)/r"] = lim[Y (x, y)/r"] = 0; (2) 
rT>0. r>0 


=)V x? + 9; Xn(x, y) HU Yn(x, y) — OHOpOAHbIe MOJMHOMbI cTemeHH fn. 
NOJAPHbIX KOOPAHHaTax ypaBHeHHe (1) uMeeT BHA 


rdp/dr=[F(¢) +f (r, o)1/IG(9) + g(r, >)1, (3) 


hoe F(~) u G(¢~)—ofHOposHbIe MOJMHOMBI cCTeNeHH NM OT COSH H Sing, 
i {r, ~) u g(r, ¢) — HempepbiBubie PYHKIUHH, HCuesaloMMe BMecTe C F H YOB- 
MeTBopsiollue ycuoBuio JIumuuua no ¢. IlycTb cyulecTByeT 3HaYeHHE & = Gp, 
fipw KoTopom F (9) = 0, Ho G(o9) = 0. Torga ucKm0UnTeJIbHOe HalpaBJIeHHe Po 
OXHO OKPY2KUTb HOPMaJLHOM OGacTbIo (cM. (')). Pasnaraa B pa Mo crTene- 
HAM 9 — Gp ave F(9)/G(g), Oyqem umetr F (9)/G(~) = A(o — %)*¥ + 
+ Gy (9 — $o)# 14 + 
ipa aHaJIH3e ypapnenua (3) BOSHHKaloT TPH MNpoO/IeMbl pa3s/MueHHA: 
1). A <0 uk uevetuoe; no HanpaBJieHuio Py B HavaJiO BXOJMT JIHOO OfHa XapaK- 
epucTuKa (pacmouioxKenHe a)), H60 OeCKOHeEYHOe MHO*KeCTBO XapakTePHCTHK 
pacnoyiomwenue 6)); 2) A=-0 uw k 4yernoe; no HanpaBNeHHIO 9) B HayasO 
XOMMT OeCKOHeYHOe MHOXKeCTBO XapakTePHCTHK (pacnoo*KeHHe a)) JIHOO 
€ BXOJHT HH OMHOM XapakTepucTuku (pacnosoxenne 6)); 3) F (~) =0; Hayao 
BJIAETCH OCOObIM (HIM JUKpHTHYeCKHM MO TepMuHOsIorHu Ppommepa (*)) y3s10M 
(pacnoioxeHue a)) uM ocoboH TouKoH moOoro Apyroro Tuna (HampuMep, 
ObIKHOBCHHBIM Y3JIOM, CeMJIOM, (POKYCOM UH WeHTpoM) (pacnomoxenHe 6)). 
Ecau dyuxuuu X (x, y) u Y (x, y) paBHbl HYJO TOXMeCTBeHHO, TO BO BCeX 
pex culydaix XapakTepucTHKH UuMeloT pacnovloweHHe a). B oOtlem csyuae 
BO3MOXKHO KaK pacnosoxwkeHve a), Tak HW pacnonoxenne 6), HM NpoOsembI 
pasIMueHHA STMX pacnowoOxwKeHu OyfyT, COOTBETCTBeHHO, MepBow, BTOpOH 
HM TpeTbeH mpoOsleMaMu pa3JIMueHHA. 
2. Tlonaran p—%=Yy MU r=x, Mbl Mepemumem ypaBHeHve (2) B BUze 


xdy/dx=Ay’P(yy+h%y), (4) 
rye P(y) — avanuTuueckan dynkyusa (P (0) = 1), 
fi(%, 9) =F(% 9 + 0) /1G (y + 90) + 8 (% ¥ + o)]- (5) 
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H. B. Xaumop (3) qoKkasaz, uro ecm ynkuna fi (%, y) aHaJINTHYECK AA | 
TO XAPaKTepHCTHKN ypaBHeHus (4) UMeIOT pactosORKeHHe a) B MepBoH HM BTOpOr 
mpo6lemax pa3smMueHua. O6oulaa sTOT pesyubTar, B. 23. Bunorpag u J. M. Dpo6- 
MaH moKa3aum (4), TO pacnosowKeHMe a) B NepBbIxX AByX MpoOJIeMax pass 
YeHUA MMeeT MeCTO, eCJIM 


fi ey) Sy), (6. 


rye h(x, y)—HenpeppipHad B OKpecTHOCTH Hayavia PyHKUMA, & > l. Sig 
pesyubTaT Obit OOCOIeH aBTOPOM (°), OKAaSaBLIHM, UTO PaCMOJO*KeHHe a) B co 
TIpOOJleMaxX pa3/IMYeHHA WMeeT MeCTO, ecIM B yculoBuM (6) «> 0. B paoore ( 
aBTOP OOOOLLHJI H STOT Pe3YIbTAT, MOKa3aB, YTO AI PACMOsORKeHHA a) BO BCs "pe 
IpoOsleMaX pasIHUeHHA LOCTATOUHO, YTOObI NpousBenenHe f(x, y) — (In x)*! (k—-4) 
CTpeMHJIOCb K HYyJIKO BMeCTe C X. 

3. PaccMoTpuM Kaxky1o u3 TpeX NpoOseM pa3sJIMYeHHA B OTeJIbHOCTH 
Haunem co Bropoli mpo6ulembl, T. e. JomycruM, uTo k uerHoe un A= 0 (nycTb) 
Aa ompefenenHoctu, A > 0). Ionoxus | 


g=yi([Ak—Dl™ 7, (7, 
Mbl IIpHaqumM ypaBuenmio (4) Buy | 
x dy | dx = yFPy (ys) /(R— 1) + fo(x, 41), Toe Py (0) = 1. (3) 


Jlou (7) moka3aa, uTO ecmH B OONacTH S(O<x<e2, —6<y<5), rae e 
u 6 CKOJIb YFOAHO MaJIbl, HMe€T Me€CTO HepaBeHCTBO | 


a (x, y) = fo(%, y)(—kInxy'/"Y —1 <—h <0, (9)| 


TO XapakTepHCTHKH ypaBHeHHaA (8) MMeIOoT pacnolomweHHe a) (HMeeTCA OeCKO- 
H€YHOe MHOKECTBO XapaKTePHCTHK, BXOJAWIMX B HavaiO cmpaBa), a eCiH 
HMeeT MeCTO HepaBeHCTBO 


CAC AGI NES e io): (9) 


TO XapaKTePpHCTHKH WMeIOT pacnovlowKenne 6) (HET XapaKTePHCTHK, BXOAMLMX 
B HauaJio cipaBa). Teopema Jlona ocTaBuisneT npoGsJeMy pa3JIM4eHHA OTKPBbITON, 
Kora PYHKWMA a(X, y) He COXpaHseT 3Haka B OOsacTH S uM UMeeT HYJAbh 
B KauecTBe II1peeubHOK TOUKH. | 

UYacrusilt cayyah ypaBHenua (8), a HMeHHO, ypaBHeHue | 
) 


x dy /dx = y* /(k —1) + F(x), (10)} 


Obi uccuieqopan Tykyxapoii (*), Cancone u Koutu (®) 4 apropom (2°). B ua-] 
cTHoctu, T'ykyxapa nokasan, uTo npoONeMa pa3smMueHHA AA. ypaBHenns (8)| 
MOXeT ObITh B HEKOTOPBIX CJIyYaAX CBeNeHa K aHaJOrHYHOH mpobseme jas 
ypapuenusa (10). | 
4. O6oOulax pesybTraTb Jlona, aBTop foKa3aq culefytoulyio Teopemy:|| 
Teopema 1. IIycmo | 


r(x, u) = (ut —u)/(k—1) + fel, u(— Ina)! O™] (— Inxyh/O. 


y 


Ecau cywwecmeytom nonowcumeabnole Wucad Uy, h makue, umo npu ecex ae 
umeem mecmo Hepasexcmeo u-Fr (x, U) > h, Anpu 6CeX OCMAALHOIX BHALEHUAX WL) 
umeem mecmo Hepagencmeo r(x, U) >h, mo xapakmepucmuku ypaenenus (8) 
umerom pacnoaosenue 0). Ecau oe CYtueCMeYyIOM BHQAYEHUA Uy, Us MaKue, umo' 
r(x, Uy) >h, a r(x, Ue) <—h, uau ecau r(x, 0)<0, mo xapakmepucmuxu | 
umerom pacnonoscenue a). i 

SaMeTHM, 4TO HepaBeHCTBa B HacTosulell Teopeme paccMaTpuBaioTca mpHs 
BC€X 3HAYCHHAX X B UHTepBalle 0 <x <s, rye ¢ CKOMb YrOAHO Mano. 

M3 nepapenctsa (9) cnefyior HepaBexcrBa r(x, U2) <<—hA u (r(x, 0) <0; 
uz (9°) cnenyror u—’r (x, u) > hu r(x, u) >A. CneqopaTesbHO, 43 Teopemp! | ¥ 
BbITeKaeT Teopema Jlona. | 
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5. Hepexoqum kK nepBoi mpo6eme pasmuyenua. Ecnn A<O0 u R= 1, 
xapakTepHCTHKH ypaBHeHua (4) HMeloT pacnovoxwKeHue a) (cm. (14)). Ecau 
0 u k> 1 (mpegnonaraetca, aro k HeyeTHO), TO, IPHMeHUB NoscTaHoBKy, 
JorMunyto (7), Mbl NpHyaquM ypapHennio (4) Buy 


x dy / dx = — y®P,(y)/(k— 1) + fo(x, y) (11) 


1(0) = 1). Tlycrb f(x, y) = p(x, y) +2" (x), re 9 (%, ¥) = [f(x y) — 

fe(x,0)]/ yuo(x, 0) = lim sup 9(x, y). Mycrs InOx = 1, InYx=I|Inx|,... 
mes(() 

In x =InJin@— xfs dy (x)= (x), (X= ACH) [In xP, 


Fe ne eecn 2 POD) = BO Wee 1 ey On 
mt, Uns) nOx— Ty (R= 1); wo Sy; ii, = we lin@ xj! GD, . 
-, Un = Une [In]! | (R—-1) , 

B paOore (1) aBTop NoKa3ad, YTO, eCJIH CYLECTBYeT UNCIO N, pH KOTOPOM 


Tigh (4) == 0, (12% 
x>0 

) kKpome Toro, 460 MpH MaJIbIX MOJIOMKHTCIbHBIX X HW BCeX 

OF (03 Op EA ln) (13): 
160 

19, (%, Un) |< Ca(x}, (13") 


x 
a (x) dx 

e C — nocTosHHoe, a HHTerpad \ 

§ xInx In®x. 2 In x 
AcTHKM ypaBHenna (11) uMetoT pacnoyioweHne a) (cy4al eHHCTBeEHHOCTH). 
IcM 2%Ke mpH ycuopnH (12) ¢, (x, Un) > A > O (upu Manx x > 0 u Maubix | wu] ), 
) XapaKkTepHCTHKM MMeIOT pacmovioxKeHHe 6) (cayyaii HeemMHCTBeHHOCTH). 
ocraTouHocTh ycioBnli (13) u (13’) qua pacnosoxeHua a) B YaCTHOM cuIyuae 
= 0 6piia moKa3aHa Takxe A. ®. Anppeesnm (1°). 
IIpeqnosomus, sto lim), (x) = 0, aprop qoKa3a Teopemy: 


CXOMUTCA, TO XapakTe- 


x0 

Teopema 2. J] ycmor, (x, u) = uk /(k — 1)—ug, (x, u). Ecau cywecmeyrom 
AOHCUMEAbHOLE LUCAA Up, h makue, umo npu ecex |u| >Uy ur, (x, u) >A, 
APU BCEX CCMANGHOLX 3HAUeEHUAX U 1, (X, U) > A, mo xapaKmepucmuKu ypaéeHe- 
a (11) umerwm pacnoaoscenue a). Ecau oe cyiwecmeyiom Oea sHaveHusn 
=U, U=U, Makue, 4mMO 71, (xX, UWy)< —A, f1(%, Us) >A, npusem Uy < Us, 
0 xapaKmepucmuKU Umerom pacnononcenue 6). 

Grech, KaK HW paHbilie, HepaBeHCTBa paCCMaTPHBaIOTCA MPH MaJIbIX NoJO- 
HTEJIbHBIX x (CM. padorty (1*)). 

6. IIpeanonoxum, uTo A(x)(—Inx)@/*—" He crpemuTcH kK HyJIO 
lecTe C x HHe MMeeT HYJIb B KayecTBe MpezembHoH TOUKH. Ilycrb 9 [x, A(x) v] = 
(x, v); d(x, v) = [(k — 1) g(x, v) Inx + iva eae (x) Inx. Byjem cuutatTp, 
IK HB MpeybIyUleM MyHKTe, UTO yucMO k HeyeTHO uk > |. Ipeqnonoxum, uTo 
mo (x, v) = (v), roe >(v) —HenpeppiBHaa dbyHKuUHA, 4 NycTb g(v) = 
+0 


0" /(&—1) + kop (v) /(R—1) +1. 

Teopema 3. Cyiuecmeyem no meHoulett mepe OOHO 3Ha4eHUe V = Uo, 
Mu KOMOPOM G(Uo) =O. Ecau npu ecex 3HALEHUAX V, OMAUKHOLX OM Vo, UMecm: 
mo HNepaseHcméeo 8 (Vv) = gq (V)/(U—VU)<—h<0, mo xapakmepucmuKu 
aeHeHusa (11) umerom pacnonoscenue a). Ecau oe cywecmeyiom 3Hadenusn v, 
uu Komoperx B(v) > 0, mo xapakmepucmuKu umerom pacnoaosenue 6). 

AsTopomM noslyyeHo oGo6ujeHHe TeopeMbI 3 Avid Cuyyad, Kora PyHkwusA 
Xx, v) pH v, CTpeMaAlleMca K HyJO, He CTPeMHTCA HM K KakOMy Mpesedy 
HM crpemutca K OeckoHeuHocTH. M3 tTeopembl 3, Kak CJIeACTBHe, BbITeKaeT 
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(& — 1) (Ofi/dy) Inx +14 , ede y Bol PACER 


AAD (x) In x . 
uepe3 UV Ux no dopmyne y= (x)v. Ecau npu ecex Oeticmeumenbnelx Vv 6b) 
paocenue ,(x, 0) He MeHAeM 3HaKAa U yOoBr»emeopsnem HepaseHcmey 4%, (x, V) -| 
—1<—A<0, mo xapaxmepucmuxu ypaenenua (11) umerom pacnoaooicenul 
a). Ecau oe npu 6cex sHaveHUuAx VU umeem mecmo Hepasencmeo >, (x, V)- 
—1>A>0, mo xapakmepucmuxu umerom pacnoaootenue 0). 

Sylecb, KaK HM PaHbllle, HepaBeHCTBa paCCMATPHBalOTCA NPH MaJIbIxX MOJIC| 
XKHTCJIbHBIX X. 

Teopemy 4 MOXKHO paccMaTpHBaTb Kak aHasior TeopeMbl JloHa AIA MepBo} 
mpoOsembl pa3iMueHusa. IIpumenan Teopemy 4 kK Y4aCTOMy Buy ypaBHeHH| 
(11), a umMeHHo 


Teopema 4. ITycme (x, v) = 


x dy / dx = — y*/(k —1) + yp (x) +¥"(x), (11) 


MbI MIOJIY4aeM BeECbMa MpOcToH KpHTepHi pasmMueHUA, TAK KaK B 9TOM CJIYda) 


b, (x, Vv) =, (x) ecTb dyHKIMA TOKO OMHOrO NMepeMeHHorO Xx H, CwJleLoBE; 

me | 
TeJIbHO, Teopema 4 pelaeT mpoOsemy pasMueHHA Aid ypaBHeHua (11°) By 
BCeX CJIyUaAX, KPOMe HCKJIOUNTEJIbHOFO, KOra MpH Xx, CTPEMALLEMCA K HYJIK) 


‘ 

yHkuua b(x) HMeeT HYJIb B KaveCTBE TIPeeJIbHOM TOUKH. | 
7. Ilepexoqum k TpeTbeli npoOeme pa3mMuenua. Econ F (~)==0, To yparl 
HeHHe (3) nepenumetTca B Bue 


rdo/dr=f(r,9)/IG(9)+g(r, 9], (3, 


rye G(~) npexcraBaseT co6oh nommHom (n —1)-H crenmeHH OT cos®@ H Sin¢| 
Ilocrpoum wa naocKoctu rOp mpaAMoyroubHHK co cTOopoHamMH r=0, r=f; 
ie =0 u o=2r. Ilyctb Ha cropone r =0 faHo HEKOTOpOe MHOXECTBO TOUe| 

A; (§=1,2,...,p), OpfuHaTbI KOTOpBIX paBHBl COOTBCTCTBEHHO 9, (cpex 


UHCel p, HAXOMATCA BCe KOPHH *yHKUMH G (¢), paciloIOxKeHHbIe Ha CerMeHT 


{0,27]). Onumem u3 kayo Touku A; Kak 43 WeHTpa MOayKpyr B mpaBo 
NOJYMJIOCKOCTH HM pafuyc Kaxforo mowyKpyra OyeM CUHTaTb Kak YyrOJH 
MaJibiM. OGslacTb, PacnOJIOKeHHY!IO BHYTPH MpAMOYrOJIbHHKa, HO BHe nom 
KpyroB, Ha30BeM oOOvlacTbio E. 

Teopema 5. Ecau cywecmeyem aucno > 0, npu Komopom 6 o62acm 
E npouseedenue | f(r, p)(—Inr)'*”| oepanuueno ceepxy, mo xapakmepucmux 
YypasHenusn (3) umerom pacnoaoscenue a). Ecau ove 6 oOnacmu E npouseede 


Hue |f(r,o)|Inr| oepanuueno cHu3sy, mo xapakmepucmuKu uUmerom pacnoarc 
#CeHUe 6). 


VucTHTyT MaTeMaTHKH HM MeXaHHKH Tloctynuso 
um. B. VM. PomanoscKoro 23 IV 1959 
Akaylemun uayk Y3CCP 
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Horaane Akagqemun nayr CCCP 
1959. Tom 128, N 2 


MATEMATHKA 


O. B. CAPMAHOB u B. K. 3AXAPOB 


O CHEKTPAX YKPYMHEHHbIX CTOXACTHYUECKHX MATPHILL 


(ITpedcmaeaeno axademuxom C. H. Beprumetinom 18 V 1959) 


PaccMOTpHM jiBe 3aBHCMMbIe KOHeUHbIe cxembl coOniTai {A;} u {B;}, 


=1,...,m, C CHMMeTPH4HOH KOppeslAHOHHOH Tab6muMeh {D;;} io = eee 
0 <p, = Pj, = P(A: Bi), bs Ake ee ot (1) 
Ilyctp 

p, = P (Ad) = P(Bi) = Dip, >, (2) 

puuem a 

n nh 
3 Py =F P; ul, (3) 
iit i=1 


CumMetTpH3yemyto CTOXaCcTHYeCK yO MaTPHILy 


Pi; Aa 
ae fo8 ipa gy? aan: (4) 


VyIeM Ha3bIBaTb MaTpPHIleH JaHHbIX CXeM COOBITHH. 
Kak H3BeCTHO, CN€KTPp COOCTBEHHBIX UHCeJI MaTpHUbl J uMeeT BUT 


al 1 ‘| 
EAL ean (9) 


n—1| 
Jlaa OpTOHOpMH¥poBaHHOH CHCTeMbI COOCTBEHHBIX BEKTOPOB MAaTPHIbI HW UX 
OOpAMHAT BBeseM CJleyloujHe OOO3sHayeHHA: 
ye wicarie' lind Wat oa AN bs 
Re Leis eas Sete en). 
Bextopbi (6) OpToroHaJibHbl H HOPMaJIbHbI C BeECaMH P,, P,,---+5Pp- 


B MmpuWHaTbIxX O6O3HAYCHHAX CMeKTPaJIbHOe pa3/lOKeHHe IJIEMeEHTOB KOppe- 
AUMOHHON TaO/HUbl {P,,} HMeeT BUT 


R=ihiask phasis (6) 


fi 
\ XeiX pj Rae 
P= p,p,|1+ 4 I, Cont pel eee alts (7) 
k= F 
B stro paOoTre Hac HMHTepecyeT clekTp COGCTBEHHbIX UHCeJl H BEKTOPOB 
OBOH CTOXaCTHYeCKOH MaTPHUbI Oolee HH3KOrO NopAyKa, nosyyaeMouw mocuie 
’KPYMHEHHA HCXOMHBIX BEPOATHOCTHBIX CXEM coObITHH, T. e. mocme oOb- 
JMHEHHA HeCKOJIbKUX cobbiITHh A; (H ONHOBpeMeHHO coObITHH B; C CooTBeTCT- 
SVIOLLMMH ~HOMepaME) B OHO coObITHe. 
_ Jlto60e yKpymHeHHe CXe€M MOXKHO BbIMOJIHHTb B HECKOJIbKO 9TANOB, KarK]IbIh 
[3 KOTOPbIX COCTOHT B OObeAMHEHHH JBYX CoObITHH B OHO, MOSTOMY ocTa- 
OUHO paccMOTpeTb Takoe MpocTeliliee ykpymHeHuHe. He orpaHuyuBas oOul- 
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HOCTH, OyHeM mpesqnOsaraTb, YTO yKpyNHeHHe COCTOHT B o6beHHeHHH NlepBbl 

yByX coObITHH, Tak UTO KOHeUHBIC CXeMbI 43 1—1 COObITHH, MOJYYeHHbI} 
mocle YKPYMHeHHsA, HMeIOT BH 

{Ai = 4,0 AN AG, An 0 

1. YkpymHeHHe KOppesIAMHOHHOK TaOsMHUbl {P,,} MPOWCXOAMT MO CJIEMYKC| 

meu CxemMe: 


Pir Pig Pia |---| Pin 


Pix Pex | | Pos |---| Pon Par Pra Pin 
—_—— ss |) Pas: P3835 + Pan 
| Pie Ps P33 «== Pan Sue, Ss or toes ? 
es ae Pan +++ Pan! 
Pin Pon Bsn TS > alia 
Pe Py, = Put 2Pi2t Pov, Piy = Pis + Pos s+ ++ > Py_ = Pint Pon» IPHYeM CYyMM | 


QJIEMEHTOB TepBOH CTpOKH (M NepBoro crTos6ya) YKPyNHeHHOM TaOJHIUbI paBH | 
Pi + Po, a CYMMBI SJIEMCHTOB NpOUNX CTPOK HMEIOT CTapble 3HaAYCHHA Ps, Pa,-.lh 


ed Oe | 
4 4 4 
Ilyctp 1, —, —,...,—— eCTb cmeKTp COOcTBeHHBIX UHCe yKpynHeH] 

Ay hy an 
HOM CTOXaCTHYeCKOH MaTPHIbl, a BEKTOPbI fl 
if 
Mo= (1, yey TY KC ae) el ees (6’) 


oOpa3yioT CHCTeMy ee COOCTBEHHbIX BEKTOPOB, OPTOTOHaJIbHbIX UH HOPMaJIbHbL, 
Cc BecaMHu Pi + Pes P3r+++5 Pn- ( 

aa 3JIEMCHTOB yKpynHeHHOH KOppeJIALLHOHHOU TaOJIMILbI AOJKHBI ObITE 
CUpaBeJIMBbI CJICAHYIOULHE CII€KTPaJIbHble PasJIOAKe HH A: 


, = Xin , = XpiXps 
P=, +p) [1+ Dx], Ps = (Pi + pa) p,[1 + 3 2], 
eat k=1 k (8 
n—2 x. } 
p= P.p;|1 + 3S *), ie ee fet Depend Os 
; R=1 k 


C Apyroli cTopousl, WWId STHX 2Ke 3JIEMCHTOB BepHbi CTapBle CH€KTPaJIbHbIe 
pasnoxenua (7) npw i,j =3,...,n M Momyyaemple 43 cTapblx m0 cbopMy1ay, 


Bi = Pir + 2pye + Poo, ie Oe +- Po SS Oe Ne: 
Tak UTO * 


i 
» (PiXpy ta aa 


Pi, = (P1 air p2)°|1 ae (ri + Pah, 


k=} 


*s ae 
p\, = (Pi + Po) P, E +> 


k=] 


(PiX pit P2X po Rs 
1X py Xpo) Xp | (9) 


(P1 + Pa) Ap 


n—l 


py = PPL + I, LSS On eATE 


ae IIpupasyuasn ABa Pa3JIHYHbIX BbIpaxKeHHA (8) H (9) [A ZeMeHTOB 
YKPYMHEHHOK TaOTHUbI, NO/Ib3yACb OPTOHOPMMPOBaHHOCTLIO CHCTeM BeEKTOPOB 
(6) u (6’) c coorsercTByionltuMH BeCaMH, MOXHO MNOJYINTb OJHO3HAUHBIe 
BbIpavKCHWA BC€X HEM3BECTHBIX BeJIMYHH, MOJIyuaromlMxca Tocwe yKpynuenna, 


ToSGugBeNMGHH A / A jy f:=—- eae oe a KOOPAMHaT  BeKTOpoB (6’) yepes 


CTapble QIEMeHTHI CnekTpa 1 /i;, i= 1,...,n— 1, 4 KoopauHaTHI BeKTOPOB (6). 
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IIpu sToM mosyuaetTca cexyioulee yrBep2xKTeHHe: 


OcHoBHasa TeopeMa. Co6cmeennoe wucaa 1/h;, i=1,... n= 2, 
KpynnenHou CMmoxacmudecKolL MamMpuUuol BCe2dA ABAAIOMCA CPEOHUMU 636CLLLEH- 
olmu U3 coOcméeeHHoLx aucen 1/hj, 1/de4y,..-, 1dr ucxodHolt mampuyo J, 
ae. 

{ f——1 a 
1 “eR 
ee >} Bese: 10) 
7 x 5 ( 
h; [poe 


purem CYMMA HeOoMpuyamerbHblx b6eCOe a?, BCeeda pasNa eOunULe: 
a, =I. (11) 
iar k=i 

3aMeTHM, 4TO B Mpowecce AOKasaTeMbCTBa MOMYUaIOTCA ABHbIe BbIPAKeHHA 
AA a?,, He 3apucamue oT 1/hy, 1/dg,...,1/%n4; HaMpuMep, Aaa a’, mouy- 
aeTCA BbIPaxkeHHe 


Oe! | a (X11 — X42)”. (12) 


Pi-+ Pe 
M3 (11) u (12) Bprrekaer 
CaeycrBpne |. Ecau nepppie Be KOOpAquHAaTH MepBoro coOcTBeHHOrO 
e€KTOpa HUCXOAHOM MATPHIbl OMMHAKOBbI (X11 = X42), TO 


ds ants (13) 


T. €. MaKCHMaJIbHbIM KOS*PHIMeEHT KOppevialuH (cM. (7, *)) noce yKpynHeHHA 
JOCTaeTCAH HEH3MCHHBIM H IPH YKPyNHeHHH TaKHX CXe€M He NpOMCXOAHT MOTepH 
HMHOpMallHH O 3aBHCHMOCTH MexKYy CXeMaMH COObITHH (Kak MoKa3aHO B (?), 
43 ycsiopux 1/),;=O0 culeqyeT He3aBHCHMOcTb cxem coOpiTHH, T. e. 1/hy 
[aeT MC¥eplbIBalolly!0 HHPOpMalHlo O 3aBHCHMOCTH Mex*Ky CXeMaMH). 
CaencTBue 2 SEC HH Di Nagle pak yt Dred RCO ake ere cblae =) ran 
(1/4, = 1/, 4, Kpome Toro, (a ee bis, SS 2,0.5.0,n 2, Teea Manes 
MaIbHEli KosdpurHeHT Koppesauuu 1/, YKPYMHeHHBIX CxeM B STOM Culyuae 
COBMaflaeT CO BTOPbIM COOCTBEHHbIM YUCJIOM MaTpHIb! F, u, Oomee Toro, 
CMeKTp YKPYNHEHHOH MaTPHIbI NOJyuaeTCcA H3 CUeKTPpa HCXOQHOM MaTPHIIbl 
BbIOpacbIBaHHeM § | / Ay. 

CaenctBue 3. Teopema nokaspipaeT, YTO OTPe30K MHHHMAJIbHOH JJIMHbI, 


coyepxallyH Bce coOcTBeHHbIe yuca | ae Lee ely ae yKp ynHeHHon 
MaTpHUbl JlexKNT B Npefesax orTpeska, coflep»xaulero sce 1/); MCxXOMHOM 
MaTpHIbI; MosToMy ecsm Bce | / A; ONHOFO 3HaKa, TOM Bce 1 /d; TOTO %e 3HaKa, 
HM nowHOH MoTepH HHopMallH O 3aBHCHMOCTH MexK Ay CXeMaMH pH YKPpyNHeHHU 
ux He mpoucxopuT (T. e. 1/4, He Moxer oOpaTHTbcaA B HYJIb). : 

Caenctsue 4. Ecnm pce i=}, TO w mocme yKpynHeHua BCe hj =k 
Weel fet) — 15.9) 15h). S72). 

STO OYeBHIHbIe CeCTBHA opmyw (10) u (11). 

SamMeuauHne. V3 skcTpemMasbHOrO CMbICJIa COOCTBeHHBIX UMCesi, KaK 
yCIOBHBIX MAKCHMYMOB KBapaTHuHbIx (opM c matTpuuel {p,,}, culenyeT He- 


PaBeHCTBO 


il { p 
Tx STE? i=. Jd, 2. (14) 


STO Ke HepaBeHCcTBO cylIeyeT H U3 cbopmyb (10), xoTa, KoHeuHO, yTBepxK- 
HeHve TeEOpeMbl ropa3flo CofepxKaTeJIbHee HepaBeucTBa (14). 


MatemMatTuueckHH uucCTHTyT uM. B. A. Crekaopa Tlocrynuso 
Akayemuu wayk CCCP 15 V 1959 
UWHMTHPOBAHHAS JIMNTEPATYPA 
10, B. CapmMaunos, JAH, 120, Ne 4 (1958), #0. B. Capmanos, JAH, 
121, Ne 1 (1958). 
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Jloxnagn Axkagemun nayr CCCP 
1959, Tom 128, N 2 


B. Bb. YBAPOB 


O HEKOTOPbIX CJIY4AAX BOCCTAHOBJIEHHA COBCTBEHHOK 
®YHKILMM HW YPABHEHHMA 0 CHEKTPAJIbBHOA ®YHKUNK 


(ITpedcmaeneno axademuxom M. B. Keadouuem 21 V 1959) 


Bapemeuue. PaccmotrpyM AndiepentualbHoe ypaBHeHue BTOporo NopsAyKal 
3ajlaHHoe Ha HHTepBasie (0, oo): . 


9" (x, 0) +p (x 4) = G(x) 9 (x9) (| 
C HauaJIbHbIMH YyCJIOBHAMH 
’ © (0, h) al he op’ (0, h) = hy. (2) 


Vispectuo, ¥To JA KaxKQO CYMMUpyeMoii Ha JOOOM KOHeYHOM HHTepBasel 
q(x) pu @ukcupoBaHHbix fh, uw Ay cymlecTByeT NO Kpalineli Mepe OfHa He} 
y6pipaiouad PyHKUMA p(A) (—co <A < oo) Takan, YTO WA KaaxouH dyHK-| 
uuu f (x)€éL,(0, co) dyHkuuu | 

n 
En(0) =\F(%) o(x, 0) dx 
0 
CXOAATCA B CpeHeM KBapaTH4UHOM M0 Mepe p(A) K HeKOTOpOH yHKUMH 
EX) Tse. 


lim | (EQ) —En (NF dp (d) = 0. 


IIpu 9Tom uMeeT MecTO paBeHcTBO IlapceBana 


| £20) dp (a) = (Pe) ae. (3) 


@yuHKuuA p(A) HasbiBaeTcH CNeEKTPaNbHOK PyuKuuvel ypapueuun 
(1) npH ycoBuax (2). 

B qaHHow pa6ote, sBsmaiomlelica pa3sBuTem pa6orn (5), paccmaTpuBaeTca 
clleqyloulad saqaya. 

SajlaHa CiekTpaJibuad yHKUMA p(A) H COooTReETCTBYyIOUad ef COOcTBeEHHaA 
cbyHkuna o(x, 4). Wyctb Hopad cnekTparbuaa dbyHKuus 0, , (A) CBasaHa ¢ 
0 (A) CooTHOIMeHHeM 7 


t 
Tl &—a) 

dp, 3, () === ——__ dp (0): (4) 
TI A—8,) 


J=1 
Tpe6yercx MocTpouTb c MomomlbIo o(x, 4) u p(d) co6cTBeHHYI0 (by HKILHIO 
@,, x (X, 4), COOTBETCTBYIONLY!0 CHeEKTPabHol byHkHY e, , (A), HW HaliTH ypaB- 
HeHHe, KOTOPOMy OHa yJOBJeTBOpsAeT. ; 
SaMeTHM, UTO yKa3aHHad Mpo6sMeMa OblJla pelieHa Ad Nomy6ecKoHeyHOrO 
CHeKTpa B H€KOTOPBIX YaCTHBIX CJly¥aAtX B padoTe (2). 
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B § 3 paccmotpena KjaccHyuecKan 3aqaua Mrypma — Jluysuaan. 
§ 1. Tloctpoenune coOcTBeHHHX PyHKuUH D, p(x, 4) MH ypasB- 
fhHuA Daa Hux. TlonoxKuM 


° 5 d 
g(x, ) = | Pewee, (5) 


—co 


IsnecTHo, uTo (x, }) yoBaeTBopseT ypaBHenuio (1) (cm. (°)). Ha30zem 
HKUHIO )(X, A) PYHKUHeEH BTOPOTO pOa No OTHOMeHHO kK -(x, A). 
ycTb CHeKTPpalbHad yHKUMA p, ,(A) CBA8aHa Cc p(k) CooTHOUIeHHem (4); 


LA 
lz, 2 (%, 4) — CooTBeTCTBy1oulad eH coOcTBeHHad cbyHKuMA; V7, , (x, 4) — pyuK- 
a BTOPOrO pola AA Hee, T. e. 

‘. co 


D, p(X, #) apy, (+) 
Yr (x, 4) = \ mc yg mee (6) 
orga D;,2(x, ) w Vy. (x, 4) YAOBIeETBOpAIOT ypaBHeHHio 
Yy (x, 4) = y (X14) + Y' (X1— 9, A) (¥ — 1) — 
—\ P= 4,,(21(%—2) 9 @, 2) dm(2). (7) 
x4 
P1,2(X, 4) yRoBseTBOpAeT, KPOMe TOrO, HavaJIbHbIM YCJIOBHAM BY Ja 
Dyn (0) = hy, Dp, (%1 — 0, 2) = he. (8) 
pu x > 0 
sa ra) X. a \elo——a | = 
Vik (x) =O%+ ~l—i, k ( » WL) 8 cr (x, Oh. ae 
a? 1 
= Be + Vi, ea (% Be) oa Keser , (9) 


| m(x) = m(0) + x. 
Meliverh A, = 0. Ecau L<k, to x,<0, mpuuem npn x<0 q(x) =0, a 
in (x) — KyCouHO-NocTosHHad (PyYHKUMA CO CKaNKaMM z= r(x; 0) — m(x;—0) 
| TOUKaX x = X; (Xp = 0). «Macchi» m; H paccToaHHA Mek [ly HUM b= Xi44— Xi 
HAXOMATCA W3 pa3vioxKeHua BemMuMHE! D,,z (-- 0, — h)/D;, e(+0,—A) B Henpe- 
PHIBHYIO [poOb. ITO pasmoxweHwe UMeeT BUT 
oO 0,—A 1 1 1 

bk OF _ | | | 4+. const. (10) 


®, ,(+0,—A) | myA [Lom Cae a ia 


Ecnu 1>>k, To x, =0, uw mpw x0 q,,(X) uMeeT ocoGeHHOcTb THNAa 


, a DO; 2(x, 4) upn x—O0 Beyer ceOa KaK cx’—*, rye c He 


Hanuuiem sBHoe Bbipaxenne Quin D,,, (x, 4) npn x > 0: 
D,,4(%,4) = (11) 


YC, Ba) YBa) PEP (5B) | Lyce,8y) g(x, Bn)... YEE (x, Bu) 


Gilat Wet Kal 18h 16,4 eee GO rey) e $0 re SS, 


S| a0 (cee, 16> .0,, s@>) 56," vow ‘sy velo. vel cen en miemme) 


ics 2. | (x,Bp) 9 (By). WOT? Po) 


ane @(x,a1) @'(x,a1) eT (x, aa)]: 


efits 'e. be 
ie tat ae re Ome rey vent tel cer he 


(k+2) (x, &,) 


Ol Kola Oil ky Clg) + < oe ti-1) on a1) 


o(*ti-1) (x, a, ) 


9(x,a,) 9'(x,47).--@ 
e (x, A) 9 (x, A)... PREY (x, A) 
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Bpipaxenne quia ‘Y;,, (x, 4) MomyyaeTcA H3 shopmysihl (11) samenot D,, ;,(x, | 
1 


“p(x, A) H if] (X—a;) Ha By 2 (%, 4), P(x, ) U ILa—s) COOTBETCTBCHHO. # 


vi 


oynkunn WM; 2 (x, 4) uw Ls, e(X, 4) YAOBJeTBOpAIOT PeKYPPeCHTHbIM COOTH| 
IIe€HAAM ; 
z - df Par %) | : | 

(A — 7) Dz, ¢ (x, 4) = Din, a (%, %) Fe a Seale (1) 

4 d [| Py p41, d) |: 

d be (Xe h) | ; } 

P1,e (% A) = Die (%, 1) ZF Poe al (1} 


eee Seek ey ye 
(A — t ) 1,kR (%, \) eae L4k—1 x, PR Yigg (x, By) * 

Tlombsyxicb ypaBHeHvem aa (x, h) uM p(x, >), Popmysb 11a Dz, (x, )E 
W'1.» (x, 4) MOX%KHO yNPOCTHTb, 3AMCHHB B JleTepMHHaHTax BcIoly 9?) (x, h) 
YEP (x, 2) Ha (—H)? 6 (6,0) Ww (AYP (a, 2), aghPPY (x) w_POPPY (x, D) 
(—A)Po’ (x, h) H (—A)PY’ (x, A). OSOSuleHHe copmys Waa Dy, x (x, A) HP, (X, J 
Ha CJly¥aH COBMaalollMx SHaveHHH a; MIM B; He TpekcTablseT Tpya. 

C nomoulb10 Bbipaxenwli nid Dz,2(%, 4) HW Vu,2(%, 4) B aHHol pa6o1 
WoKasblBaeTCA, YTO ecsM p, , (A) —HeyOplBaloulad PyHKUMA, TO (x, A), P(x, / 
nH D,2(x, 4), Vre(x, h) He uMeloT HyJieH Mpu JOOOM 3Ha¥yeHHH }, Jexallle! 
BHe cliekTpa. | 

J\nA cnekTpasbHo (yHKUHH p, ,(A) He BbIMouMAeTCA paBeHcTBo Ilapce 
BaJIA B Bue 


EM =VIE) Pas Ndm(x), | EA) de, =) PR dm). @ 


(Tpeanonaraeres, uTO \ f? (x) dm (x) cyuectyer. ) 


§ 2. IIpumep. [lycrb p(x,4) =cosV dx. Tora p(h) = 2 YR nmpu A> 0 
o(A)=0 npu <0, (x, 4) =e-Y—*/ V— 2, 

C nomoubio qopmystpt (11) serko nosyuuTb, 4TO eCaM cmeKTpasbHas 
byHKIMA p, (A) cBaA3aHa C p(A) COOTHOMIeHHeM | 


k 
/ dp (A 
dp, (0) = Gar» me Q4)=T] Ad), 
j=1 


TO COOTBeTCTBYIOULaA eH CoOcTBeHHad cbyHkuuA Dz, (xX, 4) uMeeT BUA 
R k 
1f ows ee = ae ee = 
i=l j=1 
(x > 0). (16 
_ QTOT mpHMep Obl paccmorpeH B paGore (2), rae HCMOMb3OBaacb TeEOpeMe 
Mapkosa: 
Tlyctb Q(k)—nlosmHom c BemlecTBeHHEIMH KoOxpbunMeHTaMH HM He MMeIO- 
WMH HyJeH mph }>0O. Torga ero OfHO3HaYHO MOXKHO MpescTaBUTb B BUIE 


XQ (X) = A? (d) + 2.B2(Q), (17) 
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ge A(\) w B(A)—nouMHOMEI, Hy KOTOPBIX HCOTpHIaTebHEI Hu Nepeme- 
aloTcs. : 
_B pa6ore (*) noKa3pipaetca, 4TO 


A(d) =®, (+0, 2), BOA) = Oa(+0, 2). (18) 


CpapHusan dopmysly (18) c dopmyo# (16), momyyaem B KayecTBe 0- 
HOO pe3yJIbTaTa ABHOe BbIpakeHHe JA nNomMHOMOB A(A) u B(A) 


AQ) =A [TT eve +05 =I iV Fp (19) 


B(i) = $[Ievt 47% +I ive +m (20) 


§3. Kaaccuueckaa 3agaua ItTypma—JlnyBpuaaa. Ilycrp 
(X, \) yNoBseTBopseT ypaBHenuio (1) c HauvasibHbIMH ycJioBHaMH (2) u 
aHHUHBIMH yCJIOBHAMH 


9 (0, »)-+ He’ (b, 0) =0. (21) 


Co6ctpenHple dyHKunH OD, ,2(x, 4), CoorseTcTBylollve ciekTpaJbHOH 
HKU p, ,(h), Momyyaorca mph ON x< mo dhopmynam § | u yoBuer- 
)paIOT ypaBHeHulo (7) M0 X =X, >, a TakxKe PpaHH4HbIM YCIOBMAM THMAa 


D,, (Xn, ) + AD, 2 (Xn. +0, 2) =0. (22) 


}pecan H = 0, To x, = 6; ecan xe H=0,' TO x, >b, npnuem npu x >b 
|ypapuenuu (7) g, ,(x)=0, a m(x)—crynenyaraa dynKuna. «Maccpy 
} =m (x; + 0) —m(x;—0) u paccrosHua Mexkay HAMH L; = X;44— Xx; HaXxo- 
ITCA U3 pa3JIOXKeHHA B HEMPepbIBHY!IO J[poOOb BeJIMUHHBI ni d)/@,, x(6—9, d), 
ITOPO€ HMeeT TOT 2Ke€ BHA, YTO HM NpUBeeHHbI B § | 

| Baipaxkaio OarofapHoctb HM. M. Tenpcdangy 3a ykagaune HHTepecHon 
Impl, a Takxe A. A. Camapcxomy 3a pay 3ameuanni. 


Tlocrynuno 
19 V 1959 
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MATEMATHKZ 


UV. A. WBEOB 


MPOEKUMOHHBIE CHEKTPbI HW MOJIHOTA TOMOJIOPMYECKHX 
MPOCTPAHCTB 


(Il pedcmaenexo axademuxom IT. C. Anexcandposvim 18 V 1959) 


Bpenenuoe IJ. C. Anexcangpospm (1) NOHATHe MpOeKNMOHHOrO. CNeKTp, 
3aJIOXKUO OCHOBY MeTOa aNNpOKCHMallWH MpOCTpaHCTB CHMIVJIMIMaJIbHbIM! 
KOMIIeKcaMH. B HacTosilel 3aMeTke 9TOT MeTOL "pHMeHAeTCA K HCCeOBa 
HHIO BOMpoca O B3aNMHOM CBA3H MexKy Ce€MeHCTBAMH OTKPbITbIX MOKPbITH! 
TONOJOrHYeCcKOrO MpOcTpaHCTBa HM ero paClIMpeHHAMH. . 

Onpexemenue 1. Cemeiicrso & noxppirai * mpoctpanctsa ** RMI 
6yHeM Ha3biBaTb L-cHCTEMOH, eC 3Be3—bI MmOOOH TOuKH xER OTHOCH 
TeJIbHO MOKpbITHH H3 UY OOpa3yloT 6a3y OKpecTHocTeH aTOH TouKu. IIpocrpan 
cTBo R pMecte c 3afaHHOH Ha HeM L-cucTemon X OyeT Ha3sbiBaTbca L-1pc 
CTpaHCTBOM H OOO3HauaTbCA CHMBOJIOM LR. 

Tlyctp R’—kaxkoe-v60 pacuiMpeHne npocrpanctBa R. Orxppiroe Bp Kk 
MHOxKecTBO O(v) Ha R’ Ha30BeM NMpOROMKXEHHEM OTKPbITOTO MHOKECTB 
vCR, ecam O(v) = R’\ [RN], roe [Rv] ecTb 3amMprKKaHHe B R’ mHOme 
ctBa Rv. IIpocrpaucrso. R’ HaspipaioT MpaBUJbHbIM pacuIMpenue 
mpoctpancTBa AR, ecid mposomKenuA Ha R’ oTKpbiThixX B R MHOXKeCTB OOpE 
3yioT Oasy B R’ (2). 

IIpoqhom*xenHueM Ha R’ noxppiraa (cemelicrBa noKpbirui) 6yqem Hz 
3bIBaTb CHCTeEMY MpOMOJMKEHHM 9JIEMeEHTOB STOFO MOKPbITHA (ceMeiicTBa). IT 
3TOM MpOfOKeHHE MOKpbITHA (L-CHCTEMBI) MOXKET y2Ke He ObITb NOKPbITH 
(L-cucTemoh). . 

Onpegeneuue 2. X-npocrpancrso £’R’ na3spipaetca U-pacmupeul 
em L-mpoctpanctsa XR, ecu: 1) R’—pacumpenue R; 2) npofomxKenue # 
R cemelictsa & copnagaet c L-cuctemoi L’. 

Sameuanue. Ecau L’R’ ectb L-pacuimpenue L-npocrpauctsa ER, 
R’ HeoOxoquMo ABJIAeTCA MpaBHJIbHbIM paciiMpenuem R, . 3 

Onpefeneuue 3. L-npocrpanctso LR Ha3sblpaeTCA MOMHEIM, ecy 
OHO He HMeeT OTJIMUHbIX OT CamMoro ceOa L-pacummpeHu. TlonHoe X-pacum 
peHve aHHoro L-npocTpanctTBa 6yfeM HasbIBaTb €rO NONOMHEHMeM. » 


y 


Teopema 1. Bcakoe X-npocmpancmeo o6aadaem u npumom eOuxcmee: 
HOLM NONOAHEHUCM. ; 

UroObl HaMeTHTb NyTb K OKa3aTeJIbCTBY 9TOM TeOpeME! ccbopmy.1up, 
BaTb OCHOBHbIe pe3yJIbTaTbl, HaM MoTpeOyerca pa HOBbIX MOHATHH. TIpex: 
Bcero, yCJIOBMMCA CYUMTaTb KaxKOe MOKpbITHe MpocTpancTBa R cna6xKeHHE 
CTpOCHHEM CHMNMJIMIMabHOrO KOMMVJIeKca, T. e€. GOyeM MpesnouaraTs, 
WaHHbI KOHe4HBIH HaOOp 9SeMeHTOB MOKpbITHA OOpasyeT cuMMVeKC, ec. 
mepeceveHne STHX 9JIeMEHTOB HemycTo. Tem caMbIM s1060e MOKpbITHe OTOXI 
CTPJIACTCA HaMH C ero HepBoM. Kpome Toro, Jia KaxKJo nappl nOKpEITu 
u 6 mpocrpaucrsa R onpegetuM npoexumio ® noxpsirua 8 B noKpEITHe | 


a HM€HHO: BCAKOMY SJIEMCHTY ep EB NOCTaBUM B COOTBeTCTBHE COBOKYITHOC 
* Tlow NokpbiTHeM 3yecb BCIOLy NOHMMaeTCA OTKpbIToe MOKppiTHe (11060! MotHOeTH), 


** Bee paccMaTpmBaemble 3feCb MpocTpaHcTBa CyTb T1-MpoctpaxctTsa. 
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g SJIEMCHTOB -TIOKPbITHA %, COMepr%Kalllux MHOMKecTBO eg. Ecau ipa stom a 
CaHO B &, TO MpoeKI\uA x8 mw6oro auiemeHTa u3 8 HerycTa. 


Onpexenenne 4, CemeficTBo Xu moKpeirun, 2-npocTpaxicTBa IR, pac- 
ATPHBAeMOe BMeCTe C MPOeCKUMAMM STHX MOKPbITHH, OyeM HasbiBaTb OT- 
BITbIM CNeEKTPOM aHHoro L-NpocTpaHctTsBa. us 
| Tlaqum \Tenepb onpeweneHne aOcTpakTHOrO MpoeKIMOHHOTO cheKkTpa. 
‘Onpenenenue 5. Copoxynuocth LY cummMunasibHbIX KOMMJIeKCOB 
| p, {, -.. HasbiBaeTCA CNe€KTPOM MPH BbINOJIHeHHU CjeyrOuHx ycJto- 
29) Wik KaKROH Napbl KOMINekcoB « u B us XY onpesesena NpoeKUnA 
Komiviekca B Ba, T. €. KaxKJOMy CuMMIeKcy (6 €B TIOCTaBJIEHO B COOTs 
cTBMe HekaTOpce (BO3MOXKHO, nycToe) MHOxecTRO myfg BEPUIHH KOMMIeKca 
o61aarollee TeM CBOHCTBOM, 4TO s060e ero HeMycToe KOHeNHOe MOAMHO- 
IcTBO  OOpa3yeT B a CHMIVIeKC; a KaKOBbI Obl HH ObIWJIM . KOMIMICKCHI 
iB, Y, -.» u3 Dm pepmuna e,€y, wa (whey) C wiey. 

| Sameuanne. Beakui cnexrp & npeactapssaer co6oli vacTHuHO “ynops- 


hieHHOe MHOxKecTBO. CunTaeTca, 4uTO KOMMIeKC 8 cienyer BL 3a a, eCIM 


DEKUMA Tyeg OOO RepmMHEI ep€B Henycta, [Ipu strom so6aa Konunadb= 


A WaCTb CI€KTPa TaKKE ABJIACTCA CMeKTPOM. 

| Herpyaxo MpOBepHiTb, YTO OTKPBITHI cnekTp & BcsKoro S-npoerpaneraa 
‘OTBeuaeT BCEM TpeOOBaHHAM onpedeseHnA cieKTpa. . 

C kaxk{biM aOcTpakTHBIM clekTpoM & cBaA3aHO HeKOTOpoe roronornueckoe 


ICTPaHCTBO si, Ha3blBaeMoe NMpPe Me JOM MaHHOro CIleKTpa, Toukami. 2TOre 
JCTPaHCTBa ABJIAIOTCH HATH CII€KTpa UE 


Onpenenecune 6. MuoxecTBo §€ BepllvH, B3ATbIX M3 KOMIWIEKCOB 
ekTpa L, Ha3bIBaeTCA HUTb 10, CCH OHO COMamaeT CrLeMyICLINMH CBOCTBa> 
a) mpH scOom @€L MHOKECTEO Ea = £ HeNycTO; 6) KaKOEbI CbI HH ObiwH 


iv B us X, noes C E,; B) fsa gwOoro KoOHetHOrO Ha€opa pepuini 

) Ca++ +5 Cay HB § B LY CyMECTByeT TAKOH KCMMVUEKC OQ (€c,..-€a,), YTO 

H KaxKJOM  BeplIMHbl €4, H3 £, BbIMOJIHCHO ~COOTHOWMeHHeE tT*e Je 
oa, 

HEE hikes sSe i a 

Kaas Beplluna €,, BbiIOpaHHaa U3 NPOUSBOJIbHOTO KOMMIeKCa % CHeKTpa 


onpenensaer BO MHOxecTBe BCex HUTef S mouMHOxKeCTBO O (e.), COcTOALee 
HHuTeH, COepKalluX B YHCMe CBOMX 90CMeHTOB BepwIVHY @,. CucTema 
jowecTB {O (€a) | e.€a%, #€2} mpuHnmaetcA 3a Oa3y OTKPbITbIX MHOMKECTB 


bse %. IIpH 3TOM MOXKHO MOKa3aTb, YTO L aARMAeTcA 7 \-MpocTpaH- 


Pa f 
oi 


Tak Kak BCAKaAH HHTb BKJIOUaeT B CeOA He MeHee OHO BepIIHHbI M3 
#Koro KOMMIeKca % €L, TO COBOKYMHOCTb OTKPbITbIX MHOMKECTB {O(E,) | x Ea} 
KPbIBaeT %. Tem camp & mopoxjlaer Ha CBOCM MpeflebHOM IIpocTpaH- 
se L HeEKOTOPOe CeMeHCTBO NOKPHITHH, ABJIAIOWNeeCA, KAK JIerKO YyOeQUTECA, 
FuCTeMOH. CorslacHO CKa3aHHOMy, mpeseJ >» Beakoro cnektpa % mpejicTaB- 
PT COOOH «eCTeCTBeHHOe» L-MpocTpaHcTBoO. 

| OkagbiparoTca CNpaBeLJINBbIMH CuleyIolve MpeowKeHHA, NepBble Ba U3 
TOPbIX JOKa3bIBaloT Teopemy 1. 

|Teopema 2. IIpedea ECAKOZO cnekmpa ecmb noanoe &-npccmpancmeo. 
|Teopema 3. IIpeden % omxkpeimoeo cnexmpa % npouseoaenoeo -npo- 
parcmea XR codepscum ece X-pacuiupenua amoeo hpochapanerca Gydyuu 
DACUIUPCHUEM KQMCO020 U3 HUX. 

|Teopema 4. I]pederonole npocmpancmea cnekmpa u srobou eeo Kondue 
bHOlL “uaCmuU 2omMeOMOpqHol. 

Teopema 5. I] peden noanoeo omKpbimozo cnekKmpa npouszéeoAbHoeo Npo- 
paxcmea eomeomopdeH amomy npocmpancmey (nod noAHolm om«polmolm 
KMpom npocmpaxncméea noHuMaemcA CneKmp, cocmontuuli u3 BCEBOSMOHCHOLX 
tpoumutt). 
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JloposbHO MpOcTbIM CwJIeACTBHEM 9THX TeOPeM ABJIAeTCA CJeLyIOW 
yTBepxKeHHe. 

Teopema 6, Kakoeo 60 Hu OolA0 npasuAoHoe paciulupenue R’ npou 
BoAbHoeo npocmpancmea R, @ Ru R’ cywecmeytom makue %-cucmemot & 
v’, umo %’R’ ecmb nonoanenue L-npocmpancmea XR. 

Hanpapuienuyto L-cucTeMy, COCTOALLy!0 M3 KOHeCYHBIX MOKpbITHH, paccmi 
puBaemy!o BMecTe C MpOeCKUMAMH 9THX MOKPbITHH, Mbl OyJeM Ha3bIBé 
K-cmeKkTpomM. 

Teopema 7. IIlycmo R— npou3eorbHoe npocmpaxcmeo. 

1) ITpedea ecakozo K-cnexmpa, 3adanHoeo Ha R, ecmb npaeusenoe OuKo 
nakMHoe paculupenue npocmpancmea R, 

2) Kakoeo 661 HU Oolvzo NpaeuAbHoe OuKOMNaKmHoe paciuupenue npocmpt 
cmea R, @ R moveHo nocmpoume K-cnexmp, npedenaom Komopoeo O6yd 
uCcXOOHOe paculupenue. 

3) Jlea K-cnexmpa o6nadatom eomeomopdroimu npedenamu moeda 
MONbKO mozda, KO20Aa OHU KOHGUHANGHO 9aKeUCANeEHMHbL, M. e. KO2da O 
ABAMIOMCA KOHMUNAAbHOLMU YAaCMAMU HeKOMOPOeO mpembeeo cheKmpa. 

B jonomHeHve K 9STOH TeOpeMe ykKaxKeM, 4TO OMKOMMAKTHOe PaCcUINper 
YoumaHa ®R npocrpanctBa R ecTb mpees cmeKTpa, COcTOAIMero H3 BCeB 
MOXMKHBIX KOHE4HBIX NMOKpbITHH R. 

SaMeTHM Tak>Ke, uTO ecuH & — Kakas-H60 HampaBseHHaa L-cucTema Mj 
etpauctBa R, a X)—cemelicTBO BCeX KOHe4HbIX MOKpbITHH R, B KaxKjoe 
KOTOPbIX MOXKHO BIMCaTb HeKOTOPOe NOKpbITHe M3 x, 70 RCS CIM 
on i) — Nperevtpr CNeKTPOB xu Xy, Npuyem > coBnaaeT c MepeceyeHt 
Tel * npogomennli ua Sy mokpptuit v3 ¥. 

Hasmuue B KaxkKoM L-npoctpancrBe jocTaTouHO rycToH ceTH MOKpbII 
NOSBOJIA€T BBECTH MOHATHE MNMOJIHOTLI TakOro MpocTpaHcTBa C TOUKH sper 
CXOMMMOCTH B HEM (pyHJ[aMeHTaJIbHbIX CHCTeM. 

Onpewenmeuue 7. Cuctema mHomects M = {M,} npoctpaHcTsBa 
HasbiBaeTcA DYHMAMCHTAIbBHOH, ECM VIA Mpon3sBOMbHOrTO KOHeEUHC 
HaOopa MOKPSITHH a, %, ..., & U3 U B CemelicTRe L HaliweTcA Takoe 1 
Kpbitve B, uro copokynHocTh Cg(M) anemeutos 8, Kaxblli u3 KOTOp 
cofepxkuT HekoTopoe M),€M, uenycta uw exKUNT B OMHOM U3 JJIeEMCHTOB 1 
KPBITHH @,, 9 VP, D075, "Ss. 

Mbt roBopHM, 4TO dyHaMeHtambHaa cucrema M = {Mj} oxen 
K TOUKe XER, ecM KakKlad OKPeCTHOCTh TOUKH X CosepxKHT HeKOTOT 
M,€M. : 

Teopema 8. L-npocmpancmeo ne umeem X-pacuupenuti (Kpome Cé 
€aMm020) 6 MOM U MOALKO mom cCaYyUae, KO2da 6 Hem CxOOUmMCA ecaAKaA Gt 
damenmaarbHan cucmema, 

B 3aKkJ0UeHHe HEOOXOAMMO OTMeTHTb, YTO MHOTMe H3 MPMBeMeHHBIX 31K 
P€3yJIbTaTOB ABJIAIOTCA OOOOUIeEHHeEM COOTBeTCTBYIOINHX Teopem IO. M. Cm 
HOBa O PaBHOMepHBIX IpocTpaHcTBax, T. e. L-MpOcTpaHCTB, OTKPbITbIM CMer 
KOTOPbIX TIpefcTaBsAeT COOOM paBHOMepHyto cTpyKTypy (cm. (°) uau (4). 


MockosckHit rocyfapcTBeHHBlii yHHBepCHTeT Tloctynu10 
uM. M. B. Jlomonocosa 14 V 1959 
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MATEMATHKA 


4U)KAO 4)KSH 


PEWWEHHE OBOBLUWEHHOM 3AJA4M PHMAHA — FHJIbBEPTA 
METOJOM PA3JIOKKEHHA B PAL 


(I]pedcmaéeaexno axademuxom H. H, Bexya 12 V 1959) 


1. Ilycrb D—(m- 1)-cBa3sHaa OOnacTb Ha MulocKocTH 2=x+iyuT= 
m ; 


| >, [; —ee rpaHnita, cocTOAmad H3 MpOCTHIX 3AMKHYTbIX He TlepeceKaroulyx 
 j=0 

oyr Apyra H-nenpeppiBHblX KpHBbIX, MpHyem I) cofepxKuT B ceGe Bce OC 
\JbHbIe. PaccMOTpHM CJie,yIOuLyio 3aqauy: 

_Sayaua A(?). Halitn peryisppHoe Bp D u HenpeppipHoe B D+T ss 
i@ ypaBHeHHA 


TaN ec are Dy SAD ed 


TOpoe YJOBJIETBOPAeT rpanHunomy YCJIOBHIO 
Refk(4)W (l=), ¢eEP, (2) 


e A(t) = a(t) + iB (2), [A (| 60, MCKHO CuHTaTb, TO |A(t)| = 1; a(t) 
\(2), y(¢)— 3aqaHHble elcTBHTe/bHbIe PYHKIMH, HeMPePbIBHbIe B CMbICJIe 
mbyepa; A(z) npunannexut L,(D), p> 2. 

Sra 3ayjaua B o6tllem Buge usyseHa HM. H. Bexya. Mm ycTaHOBJeHBI He: 
XOJMMbIe HW JOCTATOUHbIe yCJIOBMA Pa3peWIHMOCTH, a Take Halifenbl NpHe 
aK CYICCTBOBAHHA HM CMHCTBCHHOCTH pelleHHA C=}. 

B Hactoauen paore MbI YKa3bIBaeM cmocoO MOcTpceHuA pelmenHA 3ayaun, 
DOb3yA [JIA STOH WeNMH HeKOTOPy!O MOJIHY!IO CHCTeMy 4aCTHbIX peulenuh 
IipAx%Ke€HHOTO ypaBHeHHA 


— —A@W* =0. (3) 


2. Haunem paccmotpeHve co cuyyan n> m— 1, rhe n—uHJekc 3aqaun. 
paGote (*) paccmorpena cme 3agqaua B, T. e. sagaya A npn cvleqyicuux 
ONOJIHUTEbHBIX YCJIOBHAX: 


W (2) = Qoj—-1 + 1A; actly ae Pact k; 
(tj) W (tj) = idongy + ¥ (Ei) | ne eee ee . 
ne 2k -+ k’ = 2n+1—m, 2; u t;— uKcupoBanhble TOUKH BHYTPH D i Ha 
’ CCOTBETCTBEHHO; Qj — 3aaHHble JeMCTBUTEJbHbIC KOHCTAHTHI. 


B pa6ote (°) noka3ano, %To 3agava B Bceryla wMeeT pellienve, NpHToM 
IMHCTBEHHOe, WH OHO MOET ObITh NpeACTAaBJIeCHO B Bue 


gn-+-1—m 


Weal Sas pz). | ‘4) 
pt 


rie W,(z) —acrHoe pellicHue 3aauH B, Korga Bce a; = 0, T. e. 
We (2; 10; jh ee OF ee ea 
KG) Wit) =1(t), FHT, Drees BS x 
a We (z) —HeKoTopasd cucTemMa pelleHai omHopoquon 3anagn A. 
B jambHelmem MbI OyeM 3aHHMaTbCA MOCTpOeHHeM 4aCTHOTO pelleHHA WL 
Tipexye Bcero Mbl mocTpoum copMysy, MO3BO/AIOULyI0 CTPOHTb BCe Pell} 


Hua ypaBHeHua (1), yAOBJeTBOpAIOULMe yCJIOBHAM (9). C sTol WeJIbiO MBI BI} 
fleM MOAHHOM Bua | 


Wings (2 — 21). +» (2 = 2);_4) (2 — 244) «- - (2 — 2g) 4 
P, (2, Gs Zien shel Ze) = 2 (2; — 21) + + + (2; — 2p_4) (2y — 2p hy) + - (27 2p) C—2z 


i(— 


WH PaCCMOTPHM HHTerpasibHOe ypaBHeHHe 


W (2) —=\\ AQVWO [— Pale, G, Zire +s 24) |dédy = (2), 
Py: ‘ D ' : 

rye fonycrum, uto P(z)—romomoppuaa yHKWHA, YAOBMETBOPHAOIad ycJ} 

Bra -D(2;) =O (fVdy2?. oR ‘ 

Kak joKa3aHo B paOoTe (2), ypaBHeHue (8) 2KBHBaJICHTHO ypaBHeHHo (| 

Hw yclopuam (5). Kpome Toro, OHO HMeeT pelllsHHe MpH -JOO0H HeNpepbIBHt 
UpaBol wacTH, MpHyemM pellleHHe HMeeT BU 


-_ = 


W (2) =O) + \\r (z, 3) ®(s)do + \\Pe@, 3) ® (9) de: (| 
D iui 
®Mynkuuio O(z) MOKHO MpescTaBuTb B Buse | 
: mLaU | 
&(z) = | @= 7) tee ee (1 
| . —1 my 


PE zy) 

j=1 ; 

Tlonctapaaa (10) 8 (9), nonyaum cbopmysly, mpeycraBssiouly!o BcAKoe p! 
weHHe W (z) ypaBHenusa (1), yqoBeTBopsioulee ycnoBuam (5): 


W(z)= a \% (z, t)W (t) dt —Q,(z, 1) WH di, (1, 
Th | 
apa sToH dopmyspr Q,(z, t) uw Q,(z, t) 3aBucAT TonbKO OT KOS PuIHeHT 
ypaBHenua (1), or o6mactH D u OT TOUeK 2, 25,..-, Zee 
Ws rpannunoro ycopua (2) cienyeT 
W(t) = (4) (y(t) + ix (I, (1% 


rye y(¢)— HeKoTopaa jelicTBHTesbHad HenpepbiBHad dbyHKuHa. Ona Beery 
cyulecTByeT H HenpepbiBHa mo Tempyepy (°). Haake Mbl yKaxkeM HOBbI cnc 
coO mocTpoeHuaA sTOH dyHKUHH. 

PaccMOTpHM MOMHYI0 CHCTeMy YaCTHEIX pemeHuit Wj @) (j=1, 28 
COMPAXKeHHOFO ypaBHeHHA (3), YAOBJeTBOPAIONNX YCOBHAM 


Re [h(t (8) W(@)1=0, 6=1,2,..., 8, 7=12..., 


rye ¢ = ¢(s)— ypapuenue koutypa I, a s— pyropaa a6cuncca. 
Takyto cucTemy Bcerfa MOxHO Hoctpouts. Jina sto uean ' paccmoTpu 
MHTerpaJIbHoe ypaBHenne 


We) +-\\AOW Ol pee Pv, © ty tw )| didn = 3 (2), 
D 


1 
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me Py (z, 0, t,,..., te’)—mommHom suga (7), mpnuem ¢,€T, a @* (z) — 
osomop(pras B D wenpeppipnan B D+T dyxkunsa, yqoBseTBopsiomaa ycuo- 
susM Bula (13) B TouKax f,,..., tp’. 


| Ouepyyno, ypaBHenne (14) umeer pemeHve mpu mo6ol HenpeppIBHOii abe 
oH “acTH (7), KOTOpoe HMeeT BU 


W* (2) = ®* (2) 4 \\rie, 3) ®* (3) do + \\ne )®*(a) do. (15) 
Bspejem o6o3HayeHHe S i; 


es 
* (z) = II (2 —t)) f* (z) + 
j= 
(oki we a Seige US: / 
eae (aa — a (pty? &): 


roe f° Pm neroronad romomopuad yHKuHA. 

IlycTp 

(2-4)... (z—t;_,) (2—t)4 4)... (2—t,) ERSTE 
@—h)..-G—§4)G— 4 —&) dh (t/) (Si); 


j=l, 2,..., R5 


j (2) = 


Rk’ Rk 
1 ,0(2) = || (2—t))2%) Daeai (2) = [1 @—t)izt) n=0, 1, 2,..5; 
j=1 


j=1 


(16) 
* ud ’ 
Pont (2) = [] @—t) (2-21), Panga (2) = TT (z—t)) oc 
j=1 j=1 
l=1, Ieusap. PAOD, » DVO 
inne z; — PuKCcHpOBaHHaA TOUKAa, JiexKalllan BHYTpA BY (pa 1 Zoe a 
Tlonctapaaa (16) B (15) Oe ARM OF MbI TOJIYYHM UCKOMY!O cucTe- 
IMy “aCTHBIX pelmeHui W; 3 oak ead bs ..) ypaBHeHna (3). 


CorjacHo H3BeCTHOMY Rises ToxyectBy (cM. (2), crp. 240) 
jHMeeM 


Re [-)a@ ix) + ix (Q] W5() dé] =0, f=1, 2... (17) 
; | 


Ec mosl0xKHTb 


97 (s) = Re[A(é)t’(s) Wi (4)], $7 (s) = RelA) (s)Wi)], i=l, 2..., 
| (18) 


TO paBpeHcTBa (17) MOxKHO MepenucaTb B BH 


\ x ¢(s)ds = ¢7, eT ete ws (17) 
1B 


me c; = fx (t) ; {s) ds — u3BecTHbIe KOHCTAHTHI. 


Herpyano MOKa3aTb CJIeMyrollve JICMMBI: | 
Jlemma 1. Ecau n>>m—1, mo cucmema {9;} AuHelino Hesaeucuma. 
TakuM 06pa30M, MOXKHO CUHTAaTb, ITO {pj} OPTOHOPMUPOBaHHaA. 
Jlemma 2. Ecau n>>m—1, mo cucmema {$j} noaHan omHocumeAbHO 
KAQCCa Henpepelenelx ynKyuli, OOpaiarwwuxcA 6 HYAb 6 MoLKAX ‘ie atotse gE 
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B cuay semm 1 u 2 cucrema {p;} nOHad OpTOHOpMMpoBaHHaa* H, Cue) 
Cc 


JoBatesbHo, pay ype >) cj; (¢) cxoquTcA B cpeqHeM K yHKIWHH x (Op 
j=1 
HerpyQHO foKa3aTb CJlefylollly1o Teopemy. 
Teopema 1. B o6aacmu D umeem mecmo paeexcméo 
foe) 


W (2) = oni at \ 0, (2, t)(Z) E (t) + i Dy ett) | at — 


6 


— Q(z, HX) frm—i3 i> c(t) a (19) 

j=1 . 
npuwem npaeaa uacmb (19) paeHomepxo cxodumca K W,(z) 6 «robot o6.aacmt \ 
DSI eed. 


0 = ! 
B cuay tTeopempi 1, ecu o6o3HaunTE W, (t) = d(e) , (t) = Ses CiPj all 
j=1 } 


TO OyfeT cNpaBefIHBO paBeHCTBO 


iat ) (2, ‘)(W.()-W,()]dé—Q.(2, HW, —W ld? =0, 2€D| 


JlerkO WoKa3aTb culeqyioulyIo Teopemy: 
Teopema 2. Iloumu ecrooy na koxmype T umeem mecmo paeercmeo 


W(t) = (2) F (t) + i dy cp) (o (20 
=1 

Ilo cbopmyste (4) MoxHO TeNepb MOCTpOUTb OOmlee pelieHve 3agaun B. 

3. Hlepeiimem K cayuaio n<_0. Kak mu3BecTHO, B 3TOM Csyyae sajaya A 
He BCerfla pa3spelliuMa B Kslacce HenpepbIBHbIx bysKunit (1), HO, Kak ' oKa3a- 
HO B paOoTe (*), B STOM Cuy4ae 3amaua A BCerya paspelluMa B. Kslacce dyHK4 
WH, OOJlaqaioujuxX BHYTpH oOOacTH OMpefesIeHHbIM UHCJIOM Pp MOJIKOCOB. 

Ilyctb z; ({=1, 2,,.., p +&)—uxcupoBaunpie TouKu BuyTpu D, rye 
k=0 npu m=0; k=m—(n-+p) mnpu m0. Ha ocnose tTeopem 2 u 3 
padotp! (*) Jerko JOKa3aTb CyleqyIOlly!o Teopemy: 

Teopema 3. Ecu n<0, mo pewenue sadauu A moosicHo npedcmaeume 
6 eude | 


p 
W (2) = W (2) LI (2a Ll C2) (21) 
20e V (z) — Paci ahs pewenue neKkomopot hekcbi euda (2), uHOeKc sonia 
m=n+p+k=m>m—1,npusem, umo6o mouxu Zp1; (j =1,2,...,k) He 
OolAu nostocamu, docmamouno u HeOOXOOUMO BbINOAHeEHUe PpaeeHncme 
W (Zp4;) = 0, ie PO eee (22) 


Tlostomy s3ajjaya cBofuTcs K MocTpoenuio peryapHoro pemenua W (2) 
MpH ycmopuax (22) (B cayyae m=O 9TH ycnoBNa oTmagatoT). Ho 97Ta 
3aylaua yxKe u3yyueHa B Npesbiqyulem naparpace. 

B sakoueHHe BbIparKato CepfeyHylo OularolapHOCTh MOeMY PYKOBONTe VIO 
MH. H. Bexya 3a nocrosHHy1o noMOULb. 


MockoscKuit rocyapcTBenHbili yHHBepcuTeT Tocrynuso 
um. M. B. Jlomonocospa 8 V 1959 


WMTHPOBAHHAS JIATEPATYPA 


1. H. Bexya, Mateo. eons 31 (73), Ke (1952). *H. H Bexkya, O6o6menntie 
aHaJIMTHYeCKue obynkunn, M.—QJ1., 1959. N.. Vekua, Ann. Acad. Sci. Fennice, 
A 1, 251 (10) (1958) (na HeMeLLKOM A3bIKe). 


* TlomHora 3fech MOHHMaeTCA, KaK HM B Jemme 2. 
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Horaags Akanemun nwayx CCCP rey 
1959. Tom 128, Ne 2 


PFHUPOMEXAHHKA 


3. WH. AHJPHAHKHH uw B. I. KOPABOB 


YHAPHAA BOJIHA B MEPEMEHHO YIJIOTH AEMOM 
‘TIHACTHYECKON CPEJIE 


(ITpedcmaenexo axademuxom C. A. Xpucmuanoeusrem 30 IIIT 1959)) 


| Sajlaua o pacmpocTpaHeHHu yapHOl BOJHBI B MvacTuyecKOl yNJOTHAIOWeH- 
| cpefle C NOCTOAHHBIM YMJIOTHeEHHeEM Ha @pouTe Oblia paccMoTpeHa B pa6o- 
| (7). IIpu stom mpwuumasacb ynpolleHHad cxeMa yMVIOTHeHHA Ha poHTe 
JapHOH BOJIHbI: NpH JIOOOM aBJIeHHH, OTJIMYHOM OT HYJIA, MJIOTHOCTb Cpesbr 
THraeT mpefesbHoro 3HayeHHA. Takaa cxeMa cnpaBelIHvBa Jia OoubWHX 
BIICHHH, STO NOATBepxKlaeTcA HM HacTOAeH padoToH. OqHako 9KCNepHMeHTHI. 
MNOKAa3bIBaloT, YTO YIVIOTHEHHe Ha (PpOHTe He OCTAeTCA MOCTOAHHBIM (pH Tpo- 
OBOM B3pbIBe HauHHaa C 6—7 pamuycoB 3apsaa). 

_B uactosueli pa6ote paccmotpena saqaya o chepnuecku CHMMETPHUHOM: 
ObIBe B Cpele, yNJIOTHeEHHe KOTOPOH B yapHOl BOJIHe 3aBHCHT OT aMMVJINTYAbI 
BICHHA, a 3a yapHOl BOMHOM cpefa ABJAeTCA MuacTHueCKOH (BbINOMHAeTCA 
ope mlacTHuHocTH IIpaHyztia) H HeCxKHMaeMOH (cOxXpaHAeTCA MMOTHOCTD. 
yacTHuax). 

| Takum o6pasom, noctaHoBKa 3ajauM CBOMTCA K TOMY, YTO Ha dpouTe 
lelmonaraeTca H3BeCTHBIM 


cro = f (80), | (1) 


Ba (pouTom 
dofdt=0, (2), 


EBbITIOJIHACTCA ycJIOBHe MJIaCTHYHOCTH IIpanataa | 


pe een (en dee: Pry eh 


/KOTOpomM k HW m MpefNosaraiwTcH W3ReCTHBIMH NOCTOAHHBIMH (B Ooviee 

tem paccmoTpeHHu k um caelyeT CUNTATb CPYHKUMAMM &); 6; H og = og — 

|apwKenua B palvalbHoM M OpTOrOHaJIbHBIX K HeMY HanpaBJieHusax;. 
1—p,/p; p—NuaorHocth; t —Bpemsa. Mugekcom Cy OOo3HaueHbI 3HayeHUs. 

H4HH Ha vel wHeKcom 0.— B HeBO3MYLIeHHOH cpere. 

| Sanauy yoOHO pewaTb B nepemeHHbIx Jlarpanxa. 


| YpapHeHud Hepa3pbIBHOCTH H JBHXKCHHA MMeIOT BUD: 


2 4 
Or =z To Ue 
Of a) Toup ley’ (4) 
0 k ee rge aa oe 
or [re (a | = Pof*r ar (5) 
om 
Ses cS. Shy’ cate = eek rs fr W fo — Tekyllan 
Ch & 2m +14 ’ p oh ap a ee Or / Ot (¢) / 0 yi 
fHauvaJIbHaA KOOP] HHAaTbI YacTHILbI. 


| Tpanvunpimn ycnopusmu fa ypaBHenult (4) u (5) cnyxaT 3aKOHBI Co- 
JaHeHHa Ha (pOHTe BOJIHbI, PaBeHCTBO aBJIeHHH Ha rpaHulle pacwMpsio- 
Wicd KaBepHbl f(a, ¢) =a(t) HM ycuJIOBHe HellpepbIBHOCTH Tekywlero 
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“pay\uyca 
ee 52. pie Bic tis Rel e F ae pe t 
Po = Poey ’ Up = &yR; fy=R = T1935 Po = Pp (Q, i 


‘Bug dbyukuun F [a(t)/ao] 3aBMCHT OT 3a€KOHa paCIIMpeHHA MpOAyKTOB B3f 
Ba. Bpejlem Oe3pa3MepHble BeJIMYMHbI 


= = r Rit Troan 
Ge ee 
a a ao ao 


Po 52. V Po ° —_ wD ——< 
> i —— R w= — p= — i —— 
y ( ) Po 4 Po y Do’ 3MPo Y 


‘re Q)—HauvaJbHbIM Ppayuyc KaBepHbl (3apayja); Po—HauaJIbHoe aBJier 
B KaBepHe; R(¢)— paquyc yapHO BOJIHEI B MOMeHT BpeMeHH ¢.. 
Vuterpupya (4) c yuerom (6), Halijzem 


r3 = s8 4 3\e [y(s)]s%ds; a? = 14+ ale [y(s)]s?ds; 
s hl 


= AM, pS ely (x) PV 9). 


r2 


= | 


3yecb €(y) W3BeECTHO H3 YCJIOBHA Ha C*POHTe BOMHE! egy (x) = f (eg). TIpu} 
<CTpeMALIEMCA K HeKOTOPOMH MpeebHOH BeMUMHe &, (yHKUMA f (€) Om 
HM€Tb ACHMNTOTY, COOTBETCTBYIOLLYIO ¢| 

HD fem? CTpeMAllemMyca K OecKOHe4HOCTH. SaBui 
100 / MccTb (1) MbI OyyzeM alnpoKcHMUpoBé 

, dyHkuWHeH, H300paxKeHHOH Ha pre. 1, Tak* 

€ MO HeKOTOporO 3HayeHHA & = €, 3aBHC| 

2 OT jlapseHua MO CTeNeHHOMy 3aKOHYy P| 


ie = B*""e” (n u B— KOHCTaHTHI), MOSTOMY He| 
cunTaTb e[y(x)] = By", rae p= 


(2 raae’ 4 7 } 
YpapHenue (5) HHTerpHpyetcs, HW MO3TO| 


| 

ih pelleHHve€ MOXHO 3aNHCaTb B BHe 
| - 
| Rais = . : 

o Q 02 pr =x(r =u ST ie 
E=1p,/p as a 
+Vy de “) |r tstds — 20? «| r*—"*s2ds| 
‘Puc .1. 1 —oxKcnepumenT, 2 — mpe- dx 


JembHoe ynJoTHeHHe 3 5 
Ec u3BecTeH 3aKOH JBHXKeCHHA CPpOHTa yapHo BOJHbI y (x) 
MOXKHO MOJIYYHTb pacnpeyeseHve MaBJIeHHA, MVIOTHOCTH H CKOPOCTH BO BC 
o6macTth 1<s< x. ; 
YpaBHeHua Aa ompefenenua y(x) Momyaum u3 (9), uCnOb3ya ycuoB! 


Ha KaBepue (s=1, p=F (a), r=a): 


F (a) a* = x (a* — x") + ex*y + Vy oe \ fe a 87S a (7 r "sds. (1) 
| : ‘ 


Hauanbuoe ycosue ¢(1)y(1) = 1. 
B cayuae © = const ypapHenue (10) ympomjaerca, H ero pemeHne 3amHc, 
BaeTCA B HHTerpaax: 
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je igh ea A x% | Fae (a — 4) [x* — xta* 4] | 
a ii (Boa) tia ee 


epee ieee NCarES MES (Qy a x (4 a)] 


= - G8 = |—e +ex?, 
 (x* — xa*—1) ; +r 


Ha paccTOAHUAX, AIA KOTOpbIX ex® > 1 —«, (11) nepexogur B peuienue pa6otnt (1). 
IIpu creneHHo 3aBHCMMOCTH & OT aBJIeHHA Ha *poHTe H3 ypaBHeHuA 
10) Haligem acumnToTuyecKkoe peueHwe. ByfeM cCyMTaTb, 4TO MposyKTol 
3pbIBa B KaBePHE PaCUIMpAIOTCH KaK UeaMbHbI ras C NOKasaTeJIeM H39HTpo- 
bl Y, Tak uTo F =a *”. [Ipeqnonaraetes Torga, YTO cKopocTb dpoura 3aBu- 
WT OT pafMyca BOJHEI “No cTemeHHOMy 3akoHy, a x =O (mpakTuyecku x 


C 


Puce. 2. ABC — cayuah mocTtoaHHoro ynuioTHeHHaA, €, = 0,23, 
Cea ncy==ot WIA SOO Nay == 1 ose) 2, 00,6 
= —1,5-10-5; BE—yuet nepemenHoro ynoTHeHHa (Ha- 
WHHaA C Py = 9D aTM.) AnAcayuaa y=1,3, a=1,2, B = 1,9, 
p =0,4, x= —1,5- 10-5; ND—cnyyait ¢, = 0,2, a= 1,2, 
y=3 gna x<2,38 un y=1,3 ana x>2,38; DE — yuer nepe- 
MCHHOFO yIWIOTHeEHHA (Ha4HHaA C py = 40 aT.) Waa cayuan 
Wee dh Gea iD Gest, GSO4, Raat o 0, 
IlyHkTupHas JIMHHA — NepecueT 9KCHepHMeHTa 


MeeT nopsyok 10-5), u, ocTaBaa B ypaBHeHun (10) TombKO raBHble YIeCHbI, 
ONy4HM (opMyJIy, Mose3sHy!o JI Ka¥eCTBCHHbIX OLCHOK: 


= — 
Ruan TaeeTa* Me) 
iK x40, TO acHMMTOTHYeCKad (opMysla cMmpapequBa, Moka ey> x. 
culyyae M—>0oo (YTO COOTBETCTBYeT MOCTOAHHOMY YIVJIOTHeHHIO Ha yflap- 
OH BosHe) dbopmyia (12) mepexoguT B aCMMMTOTHYeCKOe pelleHHe padoTnl (7). 

YpaBueunue (10) pemiaem uncuieHHO. B pacueTe NOIb3yeMCA 3aBHCHMOCTHIO 
p(e) Ha @pouTe yapHoH BOHEI, H300paxKeHHOH Ha puc. |. Ota 3aBHCHMOCTb 
peActaBsaeT cOGOM alMmpOKCHMallMIO SKCIEPHMeHTaJIbHbIX JaHHbIX (KOTOppIe 
MeIOTCA JIMIb JIA MaJIbIX &, T. €. JIA CaOOH BOJIHbI), MPOMOMKeHHY!O JO 
peqeibHoro yIWJIOTHeHHA. 
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Ha puc. 2 mpHBO_ATCA pesysbTAaTbI pacueTOB. SHAaYeHHA BeJMYHH COOTBET 
cTByIOT 9KcHepuMenHTy (2) (pH STOM MpHHUMasOCh Po = 8,242 - 10* arm.) 
Vismenenue Y B MOMCHT BPeMeHH, COOTBETCTBYIOWHH x = 2,38, HeEOOXOJHMO } 
CBA3H C NOHHKeHHEM JaBJIeHHA B KaBepHe Huxe 1500—2000 aro. IIpu stom, kal 
cleqyeT U3 ypaBHeHua (10), ycKopeHue H CKOpOCcTbh *pouTa ocTaioTcA Herpe 
PbIBHBIMH. 

CpaBHenve pacueTOB C 9KCMepHMeHTOM (MyHKTHpP Ha pHc. 2) MOKasbIBaeT 
YTO yUeT MepeMeHHOPO yIVIOTHEHUA Ha (PPOHTe BOJHBI CYIUECTBeH y2Ke Ha pac 
CTOAHUM Mopsyka 6—7 pafuycoB 3apsya. 3aBHCHMOCTb CKOpOCTH @poHTa O 
paccTOAHHA MMeeT cTeMeHHOH xapaktTep. IloKa3aTeJIb CTeENeHH NOMyUMJICA pas 
PHIBHBIM B CBA3H C H3JIOMOM B anmpokcumauuu dyHKuun (1) (cm. pue. 1). Xa 
paktTep pellleHua cormacyetcs c dopmyson (12) npakruuecku cpa3y mocse yye 
Ta MepeMeHHOrO yIJIOTHEHUA. | 

Bpipaxkaem ryOokyto OnarofapHocts C. A. XpucrnaHosuyy uv A. C. Kom 
naHelilly 3a OGcy2keHHe H uHTepec K padote, A. H. Pomamosy, B. H. Pogo 
Hopy uw A. II. Cyxornuy, mpefocTaBHBLIMM 3KCNe€pHMeHTaJbHbI MaTepHaJ 
a Takxe H. C. Pa3uHo, MpHHHMaBleH yuacTHe B NpOBeeHHH pacyerToB. 


MuctutyT xuMHueckol (bu3uKu Tloctynuso: 
Axkafemun uHayk CCCP 25 III 1959 


UAMTHPOBAHHAS JIMTEPATYPA 


1 A.C. Komnaneen, JAH, 109, Ne 1 (1956). 2A. H. Pomawos, B.H.Po} 
nuouoB, A. Tl. Cyxotun, JJAH, 128, Ne 4 (1958). 
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Jlornagn Akanemun nayk CCCP 
1959. Tom 128, Ni 2 


TFHOEPOMEXAHHKA 


A. H. JPEMMH u Lf. A. AXAXYPOB 


YMAPHAA AJXMABATA MPAMOPA 
(ITpedcmaeneno axademuxom B. H. Kondpamoeeum 14 IV 1959) 


SaKOHbI COXpaHeHHA MaCCbI HM UMMyJIbca Mp mepexose BelllecTBa yepes yap- 
y!0 BOJIHY MOSBOJIAIOT CBECTH 3aayy OMpeesIeHHA MIOTHOCTH p HM MaBseHua P 
yMapHOrO CKaTHA K ONpeeseHHIO MErKO H3MePAeMbIX KHHEMaTHYeCKHX Mapa- 
€TPOB: CKOPOCTH NepeMelleHHA MOCKOrO BOJHOBOrO (poHta D no HeBosMy- 
I@HHOM Cpeye H CKOPOCTH BelllecTBa W 3a PPOHTOM BOJHBI: 

i] 


D 
lll as aaa (1) 


P= Dab Mih. (2) 


NeCb Py — Haa/lbHad MJIOTHOCTb cpebl. 
OyHako, eCJIM M3BeCTHa yapHad afuaOaTa Kakoro-1M60 BellecTBa, TO B 
HCCJIELYeEMOM MaTepHaule WIA ONpelevleHuA erO yapHOH aluaOaTbl HEOOXOAHMO 


M3MepATb TOMbKO D (+). CyutHocTb 3Toro 
p y 
& 8 
cas eS 
i 


MeToqa 3akIOUaeTCA B_ cule yIOULeM A 
(cm. puc. 1). YaapHaa BowHa u3 Cpeyb 2 bets 
iC H3BeCTHOH yapHOH afMaOaTOH Mepe- 
/XOLHT B Mpamop &. Ha (P — u)-quarpam- el 
’ y 

3TOM Hepexosle onpegeaetcsa OOmel TOU- VLA. -_ Fea 
ko b nepeceyeHuaA BOJIHOBOH mpaAMoH / Hy 
Ob MpamMopa c KpHBOH pacwinpeHna ab 
(u32HTpoma Ilyaccona) cpenp 2. (IIpu 
MaJIbIX CT€Me€HAX CKATHA KPHBas pac- 
umMpenua ab mpakTMyeckH cCoBNayaerT Cc 
3ep KaJIbHbIM oTOOpaxkeHHeM yapHou Pue. 1. J— 3apAal BB; 2 — MaTepHad Cc H3- 
anua6atsr (!).) Tanrenc yraa Haksona eee ee See 
BOJHOBOH mpsMoH Ob mpaMopa paBeH int ee W uD, COOTBETCTBEHHO 
0). Touxa 6 npuHaliexKuT MCKOMOL 
yiapHolw alquaOaTe MpaMopa, WIA BBI- 
ACHCHHA KOTOPOH, KPOMe CKGPOCTH yAapHoli BOJIHEI B MpaMope D, HeoOxo,uMo 
3HaTb KOOPAHHATbI TOUKH Q. 

BeuecTBoM C M3BeCTHOH yapHol aluaOaTow B HacTOAleH paOoTe clyKUA 
aJIOMHHHM, YqapHad awuaOaTa KOTOpOrO 3aMMCTBOBaHa 3 paOorpr (2); 


| 
e (puc. 2), cocrosHue OOenx cpey npHu 


W a) + 10,895 
Dn, = 5,190 + 20,77log (ae) ee (3) 


Syecb Da; —CKOpocTh yapHol BOHbI B aJIIOMHHWeBOM MacTHHKe,; Wai— 
CKOPOCTh JIBM2KeHHA ee CBOOOAHOM NOBepxHocTH {B KM/CeK), KOTOPad, Kak 
Moka3zaHo B paOorax (°, *), paBHa yBOeHHOH MaCCOBOM CKOpOcTH, T. e. 
Way => Qua). 
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Jl onpezeeHus KOOPAWHaT TOUKH @ JOCTaTOUHO, TaKHM COpa3soM, H3Me-} 
putb Wa; umu Da). Ha pec. | npuBexenbl NPHHUMNMAaIbHbIe CXEMbl N0CTa-| 
HOBKH OMbITOB mo u3MepeHuIo W (A) u D(B). 

J\ia ycTpaHeHHA BO3MOXHOTO Nepekcca MICcKOrO @pouTa yapHOK BOJHbI 
HJIM MOBEPXHOCTH JleTAILerO MeTaJla yNOTpeOANOCh NO ABe Napbl AATYHKOB,| 
MOCTaBJICHHbIX KPeCT-Ha-KPectT. 

IIpu usmepenun W 93ueKTPOKOHTAaKTHbIe JaTYHKH SKPAaHHPOBAaJIUChb C TeM,| 
YTOObI MPeAOTBPaTHTb BO3MOKHOCe 3aMbIKaHHe HX BOSAYWHOK yapHOH BOHOH,,) 
vlylueli Bnepequ nuactHHH. Basa u3sMepeHus BbiIOMpasacb Tako (~2 Mm),} 

YTO BpeMA JBYXKeEHHA CBOCORHOH MOBeEpXHCCTH Yepedy) 
P Blu) Hee OblIO B HECKOJIbKO pa3 M€HEIWe BP€MEHH WHPKy-4 
JIAWHMH YapHO BOJIHbI B TMWwlacTHHe. : 

IIpu usmepennu D B ncculeqyeMOM MaTepHavie Mpo-} 
CBepJIMBauCb [Ba OTBepcTua DHameTpom 0,8 MM, Bi 
KOTOPbIe BCTABJIAaCb NepBad Napa WaTYHKOB JO yno-}; 
pa HX B aJIIOMHHHeBYIO MvlacTHHKy. Bropas napa at-} 
4YHKOB YHpasacb B CBOGOZHYIO NOBepXHOCTb COpasila-} 
0 > Touma mnaacruuku S, |spaaetes Oas0H usmepe-4 

Hua D. 

Puc. 2. (P — u)-quarpam- Bo Bcex OnbitaxX JaTuHkH pacnouarasivCb B WeHT- 
ma; P2(u) — yapHaa aqua- pe MO Kpyry JuamMeTpoM 7—8 MM, Tak 4UTO 9Ta O6-h 
Gata cpemti 2; Ob—Bol- yacTb, KaK ObIJIO MOKa3aHO CMelMaJIbHbIMM OMbITaMH | 
Lean Gon ports nleeteae (pororpadupoBanne BbIXOa BOJHEI Ha CBOOOLHYIO 
Rua cpemb 2 w3 coctoauua  MOBEPXHOCTb MvlaCTHHKH), He 3aTparHBaslaCb BOJIHAa-| 
a. tga = e,D MH Pa3rpy3KH, HYWIHMH OT OOKOBOH MOBepXHOCTH | 
3apaya HM oOOpas3iza. . 

l13-3a KOHC4HBIX Pa3MePOB 3apAJa B3PbIBYATOFO BelllecTBa (BB) METOHAILHOH- f 
Has BOJIHa HMe€T HEIPAMOYIOJIbHbIN Mpodudib, TaK YTO BbISbIBAeEMAH E10 yap- | 
Had BOJIHa B HHEPTHOM MaTepHasie 3aTyxaeT. B HacTosmleH pa6ote usmepeHHe 
yWapHOH BOJIHbI B MpaMope 4H Ma- 


PaMeTPOB yapHO BOVIHBI B asio0- Ta6auna 1 
MHHHH NpPpOBOAHJIOCb Ha OJMHAKO- a) Mit Emig aie cL ae 
BOM paCCTOAHHH OT 3apaja BB. TlapameTpbI yqapHok BOTHEI Napametppl yZapHor 


B MpamMope BOJIHbI B aJIOMHHHH 
PerucTrpalua BpPeMeHHbIX HH- 


TepBaJIOB BO BCEX ONbITAaX MpoO- D, U, P-40-° Jo). Vv, P-A0-° 
BOJHJIaCb Ha 9JICKTPOHHO-JIyYeBOM KM/ceK | KM/ceK| 6ap ©/80 | xm/cek| KM/cek| 6ap 
OCIIMMNOrpape CO CHP abHOM Pas="* seq 
BepTkoH OK-15M xoncrpyKuMH 4,26] 0,43 | 50 | 1,11 | 5,79 | 0,75 | 58,6 
Wa6opaTOpHH YJICKTPOHHBIX MpH- re 0,56] 68 | 4,14] 5,96 | 0,98 | 78,9 
60 OB VUuctur Ta xumMuye i Zs ,70 0,64 82 1,16 6,09 1,15 94,5 
ai AH CCCP a Peas 4°92 | 0:77 | 102,5] 4.18 | 6.26 | 1,38 | 116,5 
wie pab 548 | 0790 | 125’ | 4,24 | 6,44 | 4263 | 4144.7 
NO3BOJIA€T OTCYHTbIBATb BPeMA C 5,26 | 0,92 | 134 1,242) 6,48 | 1,68 | 146,8 
TouHocTHIO +£0,5 - 10-° cex. 5,47,| 4,125] 466. |.4,26 | 6, 73;1. 2,04, 1.185mmm 
axxnoe 3Hayenne D Ww 5,511 4,471 474 14,27 | 6,79 | 2.43 | oom 
NESE ee 5°66 | 1.26 | 193 | 1.28] 6,92 | 2.3 | 24476 
NOJIYYeHO YCpeyHeEHHeM JaHHbIxX 5, 76° (4,33 | 208: (4430117 ,02 (245 | 232mm 
us 4—8 onpitos. CpeqHAa OTHO- 6.04 | 1,56 | 252 | 4,35 | 7,29 | 2.86 | 284.5 
CHTeJIbHad OlUNOKAa B ONpemeIeHHu Opie let onal ee 2s 4,38 [0,001.35 400) o20eem 
3THX  cKopocteli coctapnser 56,47 | 1,85 | 825 | 1,40 | 7,77 | 3,47 | 363,41 
P Tat | 2520. |) Os: 15537) Sto 4 83 bores 


+0,01, uro npHBogquT K OTHOCH- 
TeJIbHOH OWMOKe B oMpeleeHHu 
P, papyoh 2,0%. MakcuMasbHaa OTHOCHTe/IbHad OWWMOKa B ONpeeseHHH NVIOT— 
HOCTH 2,0% NoslyuaeTcA MpH HaWOOJIbWIeM JOCTHTHYTOM flaBeHHH. C NOHMxKe- 
HHEM JaBJIeHHA 9TA OWIHOKA HeECKOJIbKO YMeHbUlaeTcs. 

TloulyueHHble SKCNePHMeHTAaJIbHbIe Pe3YJbTAaTLI MPHBeeHb!I B Tad. | u Ha 
puc. 3 u 4. Bo Bcex akcnepHMeHTax YNOTPeGJIAJICA CBETIIO-CepbI MPaMOPp C Ha- 
yaJIbHOH MOTHOCTHIO 2,70 r/cm?. 

JA co3saHua YylapHbIX BOJH HCMOMb3O0BaIMCh PasJIMUHbIe B3PbIBYAaTHIe 
BellecTBa. Bce 9KCIepHMeHTaJIbHbIe TOUKH, KPOMe MoceqHeH, OMpeyenenbl Ha 
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(aflax AMaMeTpom 40 MM HM BBICOTOH BMecTe c BSpPHIBUATOH JHH30H, PopMHpy!o— 
(MH MlocKHH pout, 85—90 mm. IlocnenHaa touka cHuMamach Ha 3apAax. 
iMeTpoM 60 mM u BpICOTOH 220 mm, KOTOPbIe MOMElLaJIMCb B CTaJIbHYy!O O60- 


Ky TOULMHOH 15 mM. B srnx onbitax qin MOMyYeHHA OoMbero JaBueHus: 
ese MJIaCTHHKa Pa3sroHsAacb 


ipykTaMH B3pbiBa HM 3aTeM ydapa- 
b MO uccyeqyemMomy o6pa3uy (°). 
#2Ma ONbITa NpeyctaBena Hapuc. 1 B. 
f2Cb OMpeemenHe NapaMerpoB yyap- 
iM BOJIHbI B aJIIOMMHHH MpOBOsMOCb 
MepeHHe€M CKOpOCcTH pacmpocrpaHe- 
Mil ee PPOHTa, NpHyem 9TO H3MepeHHe, 
HK WB Apyrnx onbiTax,’ 6b10 BbINOI- 
Q Ha TaKOM Ke PaccTOAHHH OT 3aps- 40 
KaK H H3MepeHHe ,yapHoli BOJHDI ‘ G5 $0 fh) ktm focek 
pamope. e 
| U3 NIPHBeeHHEIX JAHHbIX BUHO, YTO Puce. 3. 3aBHCHMOCTb CKOPOCTH ylapHOoH BOu- 


ii ubBI D or MaccopoH ckopocTu u. I — yua- 
lie HH §=6Mpamopa Hadsoqalorcs cTOK Jo cbasonoro mpeppamlenus, 2— yua-- 


 4e€TKO Ppa3rpaHHYeHHbIe OOACTH. cox mocae dasoBoro npespamenus; 1—2 — 
AKO€ H3MeCHEHHe CJleqyeT MpPHNHCaTb o6aCTh CMeLIAHHbIX (as 

0 @asopomy mpeBpamenut. Ilo nowy- 

fHHBIM JAHHbIM MOMOOpaHbl SMNupuyecKkHe 3aBucuMocTH D or u Hu P OT p/pg.. 
‘MH 3aBHCHMOCTH HMeIOT BHI LO cba30B0ro peBpalleHur 


D = (3,39 + 2,0 wu) KM/ceK; (4): 

| P = 42,6- 10° ((p/po)* — 1] 6ap; (5): 

pce cba3soBoro mpeBpalleHua 

| D = (4,01 + 1,30 u) Km/cex; (6) 
P = 106-10? [(p/p9)#1— 1] Oap. (7) 


neylyeT OTMETUTH, YTO yuacToK /—2 Ha rpadukax puc. 3u 4, coorBercTByoulNii 
JIaCTH CMelIaHHbIX (:)a3, He MOKeT ObITb ONpeWeeH HaCTOAMeH MeTOANKON. 
OyHakoO rpaHHvbl ITOH OONAaCTH ObWIN! 
yCTaHOBJICHbI JOBOJIbHO cTporo. Kak: 
moKa3aHo B pa6orax (*, °), B o6macTu 
cba3s0Boro nepexojla cyuecTByeT KOHH-- 
rypalua JByX ylapHbixX BOJIH. OKcme- 
PHMeHTaJIbHO U3MepAeTCA BH KeHHeE' 
nepBoH yapHou BOJIHbI, KOTOpasH BO: 
BceH OOslacTH (ba30BOro NpeBpallleHua 
pacnpoctpaHsetcaA C MOCTOAHHOHM CKO-- 
pocTbio, OOJILLIeH CKOPOCTH BTOpOH 
yapHou BowHbl. C yBesIMYeHHeM aMmn- 
TY[bI BTOPOH YapHOH BOJIHbI ee CKO- 
poOcTb BO3pacTaeT, H, HaKOHEL, Np WaB-- 
JIGHHH, COOTBETCTBYIOMLEM TOUKe 2 puc. 4,. 
CKOpocTH OO€HX yapHbIX BOJIH OyyyT 
paBHbl. IIpu qabHeiwiem yBesMueHHH: 
aBJieHHA MO BellecTBy pacnpoctpa- 
HAeTCA ONHa yapHasA BOUIHa. 
ja Toro uToOb ompenemuTb rpa-: 
uc. 4. Yaapnan aluaOata Mpamopa. /— HU¥UbI OOMacTH dasoBoro npeBpamenus, 
> asoporo mpeBpamenus; 2— nocme d@a- He3HAUHTeCJIbHBIM YBeJIMYeHHeM aMMVJIN- 
BOorO NpeBpallleHHsA; 1—2— o6macTb cMme- TY Jbl ydapHon BOJIHbI ObIJIO 3a(pHKCHpo-: 
WaHHBIX (a3 BaHO MosOx*KenHe, Kora npn Janbueli-- 
IeM e€€ YBeJIMUeHHH H3MepxHeManA CKO- 
OCTb yapHCH BOJIHbI B MpaMOpe OCTaBasacb MOCTOAHHOM. ITa CKOpocTb 
aBHa 5,40 xm/cex. Ilepeceyenue npsamoi D=5,40 xkm/cek na pue. 3: 
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c mpampmu (4) u (6) JaerT rpannunpie touku / u 2. Jlapnenue B TouKe 
papHo 146,5-10° 6ap, a p/p, = 1,230; B rouxe 2 napnenue paBuo 155,8-10° 6a 


Wuctutyt xumuueckoii (pH3uKH Tloctynuso 
Akalemuu nayk CCCP 11 IV 1959 


UMTMPOBAHHAS JIATEPATYPA 


1 
I. M. Walsh, M. H. Rice, J. Chem. Phys., 26, Ne 4 (1957 
Ke IK 
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Horaane Ankayqemun nayr CCCP 
1959. Tom 128, Ns 2 


ACT POHOMH 71 


Unen-koppecnonyent AH CCCP 9. P. MYCTEJIb 


OB OCHOBHOM HCTOUHHKE COJIHEYHbIX KOPHYCKYJIAPHbIX 
is NOTOKOB — 


Bekope mocuie OOHapy2keHuaA BosqetcTBUA CosHia Ha MarHuTHOoe moe 3em- 
i (cepeqHHa Mpouioro croueTUA) CUemaOCb OYCBHAHBIM, YTO STO BOSelicTBHeE 
bcHT, B OCHOBHOM, KOPMyckyJIApHbIM Xapaktep. Ilosromy 3a ucTeKIWMH mpo- 
2KYTOK BPe€MeHH ObWIH BbIMOJIHCHbI MHOTOUHCJICHHbIe MCCJIeROBaHHA, MOCBA- 
pannie NOMbITKaM OOHapy2xXeHHA Ha TOBepxXHocTH Costa Tex OOslacTeH, U3 
DTOPLIX HCXOMAT KOPMYCKYyJApHbIe MOTOKH. 
B pesysbrare cucTreMaTuyeckux HaOwiofeHui CoumHia Opiio ycTaHOBJeHO, 
|O OMHMM H3 WCTOUHHKOB COJIHE4HBIX KOPYCKYJ ABMAIOTCS HanvOoulee ApKue 
POMOC*PEPHIe BCIbIMIKH Oalia 3+ HB MeHbIUeH CTeMeHH BCHbIMKH Oana 3. 
POMarHHTHbIe BO3SMYHICHHA OT BCIIbILIeK HMCIOT B OOJIbIIMHCTBe CuIyuaeB BHe- 
|mHoe Hayao. 

Cy mo BceMy, XpoMOcepHble BCNbILIKH CO3JalOT JIMLIb OTHOCHTEIbHO He- 
JIbUIOe YHCIO TEOMarHUTHBIX BO3MYIIeHHH (M0 CpaBHeHHIO C MOJIHbIM 4YHCJIOM 
D3MylleHuH 3a | 1-neTHHH WUKJI), IPHUeM STH BO3MYILCHHA MPUXOAATCA B OCHOB- 
DM Ha rofbl, OJIM3KHe K MaKCHMYMY COJIH€YHOH akTHBHOCTH. Kpome xpomo- 
PEPHbIX BCIIbILMeK HMeeTCA, NO-BHAHMOMY, HM pyro HCTOUHHK reOMarHUTHBIX 
DSMYILCHHH C BHe3alHbIM HavaJIOM, a MMCHHO paHou3Jy4alollMe MATHA HEKO- 
pbx THNOB (?). 
| OjHako HanOoublliee KOJIM4eECTBO TEOMAHHTHbIX BO3MYILeHHH, ecJIM OpaTb 
Cb ILMKJI COJIHCUHOM AKTMBHOCTH, CO3faeTCA KOPMYCKYJIAPHbIMH NOTOKAaMH, 
CIOWIMMM COBepIeHHO Jipyroe mpoucxoxyeHue (cm. (*)). PaccmarpHBaempie 
DSMYULCHHA, KOTOPbIe, KaK 3TO YaCTO eNaeTCA, Mbl OyeM UMeHOBAaTD /V-BO3- 
VULCHHAMH, XapaKTePH3yIOTCA OOHINHO MOCTeCMeHHBIM HayaJIOM, Pe3KO BbIpa- 
eCHHOM 27-]]HEBHOM MOBTOPAeCMOCTbIO HM Ce38OHHbIMH KOJIeOaHHAMM C JBYMA 
ABHOJICHCTBEHHBIMH Ma&aKCHMyMaMH. Oco6eHHO Oovlblioe sHayeHHe KOpnycky- 
PHbIe MOTOKH, co3sfaioulne M-Bo3sMyUIeHHA, HMeIOT B Fosbl, MmpeswecTByrouHe 
MHUMYMaM COJIHeCYHOH akKTHBHOCTH (7). B 9TO BPeMA JWINTEIbHOCTL OTJCJIbHBIX 
[-BosMyleHHH MoxeT JocTHraTb OoubWIMx sHaueHHH, Wo 10—12 yHeh; Tem 
AMBIM B TCYCHHE BECbMa MPOMOJWKUTEIbHBIX HHTePBaIOB BPeMeHH cosalorcA 
OUTH HeMpepbIBHBIe (OCO6eHHO B aPKTHYCCKHX PahoHax) HapywWIeHHA KOPOTKO- 
OMHOBOM paluocBA3v. Oguako HW B PO,bl MAKCHMYMa COJIHCUHOH AKTHBHOCTH 
{-BO3MYyIIeHHA JOCTATOUHO UaCTHI; AeHCTBHTeIbHO, H B 3TH FOfbI Ce30HHBIE 
OeOaHUA TeCOMAarHUTHOM aKTHBHOCTH BMOHe pesko BEIpaxkenn (*). Bosmye- 
HA C BHE3aNHbIM HavasIOM B OOJIbINMHCTBe CJIyyaeB He WaloT Ce30HHbIX KOJIe- 
aHui. 

Takum o6pasom M-Bo3smymeHua m0 uNCIy HU, OCOOeHHO, 0 BpeMeHH, 3aHH- 
aeMOMy HMM B TeYeHHe BCerO COJIHCYHOFO WHKJa, ABJIAIOTCA OCHOBHBIM BUOM 
2OMarHUTHBIX BO3MYIIeHHH. CoOTBeTCTBeEHHO MOTOKM KOPMYCKYJ, CO3saloulux 
[HM BOSMYULCHHA, ABIHIOTCA (C WpakTHuYeCKOH TOUKH 3peHHA) OC HOBHBIM 
MOM MOTOKOB, Hapylllaloulu4X KOPOTKOBOJIHOBY!IO PaMOCBA3b, BbISbIBAIOWUX 
OJSPHbIe CHAHHA HT. J. 

B nauane 1942 r. aprop Hacrosmel crarbu o6Hapyxu (4), YTO Mpoxoxye- 
ue KaxKOFO KasIbUuMeBOrO (AoKKywa (HIM cakesla) Yepes BUAMMBIT WeHTP COuI- 
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JAH, 1. 128, Ne 2 


ce | 

i 

HeuHOrO JUCKa compoBoxsaeTca Yepes HeKoTOpoe Bpema At T€OMaTHUTHBIN 
BO3MYLIeCHHAMH. Bmecte c TeM @JIOKKYJIbI, MpOXoAAllMe Yepes WeHTPaJIbHb 
MepHMaH CouHUa, HO Ha JOCTaTOUHO OOMbINOM paccTOAHHU OT WeHTpa AKC 
(GoubmiemM, vem 3—5°), He JaloT OOBINHO yKasaHHOro adpdexta. B cBasu C 3TH 
6bIJIO CUeaHO 3aKJIKOUeHHE O TOM, YTO (PJIOKKYJIbI ABJIAIOTCA MCTOUHHKOM TI p J 
O6NH3SHTCAbBHO Padua bHEIX MNOTOKOB KOpNyckyJ. 

Buwolb, ccbopMysupopanupe B (4), ObWwIH MOATBeEPXKAeHbI AaJIbHeLUWIAN 
uccvleqOBaHHAMH. UacTb 3THX HCCJI€QOBaHHH OCHOBaHa Ha HeMCCpeJCTBCHHb 
CONOCTaBJIeHHAX (PJIOKKYJIOB C TeOMaTHHTHBIMH BOSMyIeHHsMH (°°), 4aCc: 
ocHOBaHa Ha mpuMeHenuu craTucTuKH (1°, ¥). 

BosMylleHHA, BOLIeUIMe B yKasaHHble HCC/IelOBaHHA,—3TO B OCHOBHOM J 
BO3MYLICHHA; TAKUM OOPa30M, HCTOUHHKOM MOCJIeqHUX ABJAIOTCA POKKYJI 
TOUHee, BLIXOAAULMe H3 HUX MIPHOJH3HTEIbHO palMaJIbHbIe NOTOKH KOpmlycky. 
3ro, B uacTHocTH, OObAcHHeT 27-qHeEBHYIO MOBTOpseMccTb /M-BosMyLLeHt 
(5-8), ce30HHbIe KOJIeCOaHHA YACTOTbI H HHTCHCMBHOCTH TeOMaTHHTHbIX BO3MY 
Hutt (7, 8), u Qpyrne asddekTbl, CBHAeTEIBCTBYIONMe O HaJIHYHM PafMaJbHOC) 
HCTeUCHHA Ta30B B MoTOKax, cosqaiomux M-BosmymenHua (7). 

TlanpHeliiasa paspa6oTKa JaHHOH MmpoOJieMbI JOJKHa BKJIIOUaTb BbISCHEHI 
MeXaHH3Ma HCTeveHuA KOpMycky U3 cuoKKys0B. OOcyHuM 93TO Oonee TI, 
JLpoOuo. 

B meppyto ovepedb culelyer yKa3aTb, YTO B MPOeKIMH Ha COJIHEYHBIN THC 
(B Ooulee WeHTPaJIbHbIX efO YaCTAX) PPaHHbl POKKYJa MpHMepHO CoBMafak 
¢ rpaHHlaMu pacnovlaraiouleicA Hal HUM APKOH KOPOHAaJIbHOM OOJacTH B J 
Huu dh 5303 A Hu, 4TO CCOGeHHO BaxKHO, C TpaHuwaMu OuNnOApHOH (HIM YHUM: 
JIMpHOH) MarHHTHOH OOslacTH *. TeM CaMbIM BOSHHKaeT BOMpoc, Kaka H3 3ST} 
TpexX (POpM COJIHEYHOH AKTHBHOCTH ABJIA€TCH OCHOBHOH JVJIX BbIOpoca KOpNy 
KYJI: (IOKKYJIbHOe H3JyUeHHe, KOPOHA Hal CPJIOKKYJIOM HIM JOKaJIbHOe Ma 
HHUTHOe NOJIe AKTHBHOK OOsIacTH. HaOm10qeHHaA NOKAa3bIBaIOT, YTO, MO-BHHMOM. 
OCHOBHBIM 3/leCb ABJIAeTCA NMocieqHHH dakTOPp —MarHUTHOe NOT 
JleicTBHTeJIbHO, BO MHOTUX CJy4atX Mepeq KOHIOM WJIMHHOH TeOMarHuTH 
MOCM€AOBATeJIbHOCTH QJIOKKYJ, CO3aBaBLUIMH STY MOCIeOBaTebHOCTb, UCU. 
3aeT, HO MOCJeXOBATeJIbHOCTh CylecTByeT elle 2—3 O6opoTa, He COMpOBOX 
Waitb HHKAaKHMH BHAHMbIMH (ONMTHYCCKHMH) TIPOABJIGHHAMH COJIHEUHOH aKkTH) 
HOCTH Ha COOTBeTCTBYIOIWeH Wourote. C Apyrok CTOPOHI, JIOKaJIbHOe MarHy’ 
Hoe Move BeseT CeO OOBINHO CulexyioulHM o6pasom (?”, 1%). locate ucuesHOBeH 
B AaKTHBHOM OG6acTH BCeX «KONTHYeCCKHX» (OPM COJIHeEUHOM AKTMBHOCTH (MATE 
(bIOKKyJI, APKOe€ KOPOHa/IbHOe U3JyYeHHe H T. J.) MAPHHTHOe Mose OuNOTAPHt 
ro XapakTepa, CyUeCTBOBaBlliee 0 STOFO B OONACTH, 3AMeHAeTCH NOJIeEM YHHM 
JIfpHOro XapakTepa, KOTOpPOe HaOuOMaeTcA elle HECKOJIbKO O6OpoToB. Orcio] 
MOXKHO CjlelaTb BbIBOX O TOM, YTO B JeliCTBHTeJIbHOCTH HCTeYeHHe KOPMycky 
H3 AKTHBHOH OOacTH OMpeesineTCA €€ MarHUTHBIM NOWeM UH YTO MOCAMeC RHE 
WJICHbl TCOMArHHTHBIX MOCJI€MOBaTeJIbHOCTeH, HaOwOJaroulueca 6e3 HaTHUY 
(PIOKKYJIOB H APKOM KOpoHE! Bh 5303 A, O6ycOBeHLI YHHNOATAPHBM 
MarHHTHBIMH OOJIaCTAMH. OTOT BLIBOL NOATBeEpAKMaeTcA, B YaCTHOCTH, Hemocpe 
CTBEHHBIM COMOCTaBJICHHeM TeOMArHHTHBIX BO3MYMIeHHH C *OKKyJaMu uM J 
KaJIbHbIMH MalrHHTHbIMH oOGvlacTAMH Ha Cowuue (°). / 

C TOUKH 3peHHA CJeaHHbIX 3akKNOUeHH BEIOpoc KopMycky ompene1aeT¢ 
TOJIbKO HaJIMuHeM B AKTHBHOM OO/ACTH JIOKaJIbHOrO MarHUTHOTO MOJIA, NpHYE 
Oespa3sIM4HO KakKOro Xapaktepa (OHNOMApHOe HAM YHUMOMAPHOe nove) U K, 
KOLO 3HaKa. OTO cpa3sy Ke HaBOJUT Ha MBICJIb, YTO HCTeYeHHe KOpHyckys 37ec 
(10-BHJHMOMY, OTJ€JIbHBIX Ta3O0BbIX KOHJCHCalHH) MOrJiO Obl ObITh CBA3AHO C AU, 
MarHe€TH3MOM HOHH30BaHHOrO rasa (14,1°), xoTa, B kKaKOli (OpMe STOT THaMarH 
TH3M B JaHHOM CJly4yae MPOABJIAeTCA, CKa3aTb MOKA TPYAHO. 

Ouako, KOHeCYHO, AHaMarHUTHbI MeXaHH3M He ABJIACTCA eRHHCTBCHHB 
BO3MOXKHBIM PellleHHeM PaccMaTPpHBaeMOl 3anaun. Ja OKOHUATEJIbHBIX BbIB 


* Bce 9To cocTapiaer, TaK CKa3aTb, “OCHOBY) aKTHBHOM OOaCTH, BHYTPH KOTOPOH pa3B 
BaloTCa HM Apyrue (hopMbl comHeuHOlt aKTHBHOCTH — MATHAa, BCIBINIKH, MpoTyOepaHub H T. 
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YB HEOOXOJMMO BCECTOPOHHEe H3YYeHHEe CBOHCTB CaMHX KOPNYCKYJIAPHBIX NO- 
)KOB, CO3flaiollux M-Bo3sMyleHHaA. 
B mepsyto ouepeb culeqyeT WMeTb B BHAY, YTO WIA KaRwMOroO Wuksa 
JeEMHAA CKOPOCTb UV KOPMyCKYJI, CO3MalOMINX YKa3aHHble BOSMYWLeHHA, y ObI- 
aeT c (aso cOuHeYHOH aKTHBHOCTH 7¢; B MOM@HTDI, OIM3KHe K MaKCHMYMY 
<THBHOCTH, CKOPOCTb U MOXKeT QOCTHraTbh BeMUHH 500 KM/ceK, a yxe 
pel CaMHM MWHHMYMOM aKTHBHOCTH UV MOHMKaeTCH MO 3HayeHHi 
p0—200 km /cexk (5,11). Bmecre c TeM, KaK NOKa3bIBaeT CpaBHeHHe 3aBHCH- 
cTH U OT ¢ JIA pa3sMUHbIX UHKIOB (cM. ocoGeHHO pxc. 16 Hu 36 B (14)), 
1 HE MOXeCM NOJYYHTb OHY OOMLYIO KPHBYIO, CBA3bIBaIONLyIo v u cpa3sy 
KTHBHOCTH. ITO, 6€3 COMHEHHA, ABJIACTCH pe3YbTaTOM Toro 4TO B JeH- 
BUTCJIbHOCTH BeJIMUMHAa U 3aBHCHT He OT *a3bl B WukKwe (T. e. He OT Bpe- 
HM), a OT aOcONIOTHOrO ypoOBHA cowHeYHOH akTuBHocTH. MH pelicTBuTembHO, 
JM B KayecTBe OCH aOcIINCC HCNOb30BaTb He BPeMA, a KaKYIO-JIHOO Mepy 
JH€YHOH AKTHBHOCTH, HanpHMep OTHOCHTeJbHOe UNCC CONHEUMBIX MATeH R, 
Topoe GepeTcaA, KOHEUHO, MO CBOeH KPHBOH WIA KaxKMOFO OTAeMbHOrO LHKua, 
3aBHCHMOCTb U OT R oKasbiBaeTCA NOUTH OMHOK WH TOK %*Ke JIA BCeX IMKIOB*. 
0, KaK MOXHO JlYMaTb, CBHJ€TELCTBYeT O TOM, UTO BeJIHYMHA UV 3aBHCHT 
¢ cpefqHei HalpsxKeHHOCTH MarHHTHOrTO Nowa H akTHBHbIx OOsacTeH, B TO 
NeMA KaK CaMa BesMuMHa H ctTaTucTwueckH CBA3aHa C aOCOJIIOTHBIM ypoB- 
2M COJIHEYHOH AKTHBHOCTH. Oa CleaHHble MpeANOMORKeHUA ABJIAIOTCA BNOMHE 
PTeCTBCHHBIMH. B uacTHOCTH, YeM OOubLIe HalpAXKeHHOCTh NOMA O6acTH, 
PM OovIbleH CKOpOCTH HcTeueHHA (HaNpuMep MpH AHaMarHuTHbIX MeXaHH3- 
jax) culeqyeT OKMMaTb. 

JipyruM MapaMeTpoM, XapaKTepH3yICWIMM KOPIYCKYJAPHbI€ MOTOKH, AB- 
fleTCA NOJHbIM DHana30H cKopocteH kKOopnyckya B noToKe Av. Corsacxo (8) 
auuuHa Av OTHOCHTEJIbHO MaJla, B cpefqHeM oKkosio 150—200 xm/cex, u He 
PHACTCA 3AMETHO C (pa30l COMHeEUHOM aKTMBHOCTH (cM. puc. 3 2B (1!)). Hocrosx- 
tBOo Av BO BpeMeHH COBACHACTCA, MO-BHAHMOMY, TEM, UTO CNeKTP cKopoctel, 
JA 110 BCeMy, ONpeledAeTCA HEOMHOPOAHOCTAMU B CTPOCHHH AKTHBHBIX OO6JIa- 
fe, a TaKMe HEOJHOPOHOCTH, Kak culelyeT u3 HaGsIOMeHuM, HMEIOT OMHAaKO- 
I XapakTep Ha Bcex (pa3axX COJIH€YHOM aKTMBHOCTH. 
| MutTepecHo OTMeTHTb, YTO NPHOJHSHTeEbHOe NOCTOAHCTBO (BO BP€MeHH) Be- 
HuuHbI Av 4 OJHOBpeMeHHO yMeHblleHHe v c dason (BepHee, C YPOBHEM aKTHB- 
DcTH) OObACHHeET BOMHE ecTecTBeHHO (2°) ToT (bakT, YTO CPeLHAA MpOROMKuU- 
abHOcTb AT ofHoro M-sBo3smyuleHusA pacteT c (azo Wuksa, WocTuraa yKa- 
HHBIX BbIle 3HaveHHH nNopsayKa 10¢ —124. Sto o6bacnenue pocra AT c dha- 
i ¢ (1pH NpHOTu3uTebHO MocToAHHOM Av!) MoxKeT paccMaTpUBaTbcA Take 
AK HeSaBHCUMOe NOATBEPRKTeHHe MPaBHJIbHOCTH HaleHHON B (*) CBA38H MEK] 
MOKKYJIaMM MW TeOMarHHTHOM aKTHBHOCTHIO. 

CreytouluM BaxKHbIM (PaKTOM ABJIACTCA TO, YTO HCTeYeHHe KOPNyckyJ U3 
OKKYJIOB lpaKTH¥eCKH He 3aBHCHT OT HaJIMuuA B HUX COJHeEUHBIX MATeH 
, 2). Sto O6cTOATeJIbCTBO CBA3AHO, NO-BUJMMOMY, C TeM, ¥TO (KaK 3TO MOX- 
) 8AKJIOUHTb HW3 OCMOTPa MarHHTOrpaMM aKTHBHBIX OOJacTel, MOMyYAaeMbIx 
Kppimckoli acrpodusuyeckol OOcepBaTopHH) MWiOllayb, 3aH4MaeMaa TATHOM 
cepa elicTBuA €FO MarHUTHOFO NOJIA OCObIMHO MaJIbI 10 CpaBHeHHIO C MIO- 
TbiO MW pa3sMepaMu BCeH aKTHBHOH OOsacTu (psoKKkywa). 

KpaiiHe BaxkHbIM MpefcTaBJIAeTCA OObACHEHHE PaNaJIbHOCTH BHIOpoca KOp- 
CKYJI H3 (bJIOKKYJIOB. BO3MOxKHO, 4YTO OCHOBHHIM 3)leCb ABJIACTCA IpUMepHas 
WAMaIbHOCTh HU MPAMOJIMHEHHOCTb KOPOHAJIbHbIX (opM (wJyyel) Hay PuoKKy- 
mu (1). Ecau yKa3aHHble (OpMbI XapaKTepH3YIOT MarHUTHbIe CHJIOBBIe JIV- 
if B KOPOHEe, TO e€CTCCTBEHHO OXKHMaTb, YTO PACCMOTPEHHbIe BbIIIe Ta3OBbIe 
PHUeHcauMH OyAyT WBuraTbeax (nox elicrBueM MHaMarHHTHbIX WIN [pyrux 
11) BLOND STUX JME. 


* HavOoubuine pacXoxKJeCHHA HMEIOT MeCTO JIA CaMOrO MHHHMYMa aKTHBHOCTH. STO 03Ha- 
‘PT, MO-BUAUMOMY, UTO BerMuMHA R He ABIAeTCH OCTATOUHO IpaBHJIbHIM HHCKCOM CO/IHEUHO!I 
THBHOCTH. 
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Cuenyer Take oco60e BHAMaHHe OOpaTHTb da u3y4eHHe (pu3su4eckoro Ct 
CTOAHHUA CaMMX KOHMeHCaluii, COCTaBAIOWMX KOpmyckyJapHpre noTokKH. I. 
Kpalinefi Mepe uacTb 9THX KOHJeHCalMl MOJDKHa OONaaTb COOCTBeCHHbIM BMOp\ 
YKCHHbIM M@PrHUTHbIM MoOIeM. OO 3TOM FOBOPHT He TOJIbKO H3y4eHHe Bapually 
HHTCHCHBHOCTH KOCMHYeCKUX JIydeit, HO HM aHaJIM3 TeOMarHHTHbIX BOSMYLL 
uult (46). Tor (bakT, YTO YacTO ypoBeHb KOMeOaHHA MarHHTHOFO NolA SeMIH F 
BDCMA MpPOMOJMKUTeMbHOFO BOSMYLLeHHA * OCTaeTCA MpakTH¥eCKM HeM3MCHHBII 
TOBOPpUT O TOM, YTO B TAKMX CJyYaAX KHHeETHYeCKad JHEPIMA MOCTYMAaTeIbHO! 
JIBYXKCHUA Ta3OBbIX KOHJeHCallHH B KOPIMyCKYJAPHbIX MOTOKaX He ABIAeTC 
OCHOBHBIM BHJOM 2HeprHuu STHX KOHAZeHcayMH. JlelcTBUTeJIbHO, CKOPOCTH KO 
MYCKYJI, MPHHHMaloujux yuacTHe B CO3faHHM Hauvasla BO3MYUWIeHHA, MOJDKE 
ObITh OoOuIbIIe, YEM CKOPOCTH KOpMycky/JI, CO3alOUlMX KOHEIL BOSMYIIeHH 
CooTBeTcTBylolle pacueTbl MOKa3bIBalOT, 4YTO BO MHOTHX CJy4aAixX KHHeTHY, 
cKad SHeprua KOpMycky.I B KOHLe BOSMYNICHHA JOuKHa ObITh Ha NMOpA 
MeHbIle, 4M KMHeTHYeCKad SHeEPruA KOPNMycKyJ B Hauase BO3MyleHHA. Ec 
CTBCHHO MOITOMY CUHTATb, YTO B MOMOOHBIX CJIy4adX OCHOBHBIM BUOM SHEpri 
ABJIACTCA JHEPIMA BMOPOXRCHHOFO MarHUTHOPO MOA KOHeHCalHi. 


AcTpoHOMHMuecKHH COBeT Tloctynuso 
Akanemun uayk CCCP 5 VI 1959 
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PH3BHKA 
tO. B. FOPFOHOB, H. B. NEPLOB, E. 7. WLYKWH wu axanemux TI. A. PEBRMH EP 


M3MEHEHWE CTPYKTYPHO-MEXAHHYECKHX CBOHCTB 
MOHOKPHCTAJIJIOB OJIOBA NO BJIMAHHEM CHJIBHO 
AXCOPBILMOHHO-AKTHBHONM CPEJIbI 


AjcopOWusl BeCbMa MaJIbIX KOJIHUECTB MOBEpXHCCTHO-aKTHBHbIX BELIECTB MO- 
ef MNPHBOJHTb K pe3KOMY H3MeCHCHHIO MeXaHW4eCKHX CBOLCTB TBEPAbIX 
a (-°). Oror sadbdiext, cBaA3aHHBIi Cc MOHMKeHHeM CBOCOLHOH SHepruu 
OBBIX MOBepXHOCTeH, Pa3sBHBalOWIMXcA B Mpowecce edopMauuu uUu pas- 
ylleHus, OO/lalaeT WMpoKOH OGWIHOCTbIO M, B 3aBMCHMOCTH OT Mpuposl 
ela H afCOpOWHOHHO-akTHBHOH cpeybl H OT ycuIOBuli pedhopMalnuu (mpex- 
e Bcero — TeMNepaTypbl H CKOpCCTH), MpoABAeTCA B pa3suMUHBIX Cop- 
ax (7-7°), CubHO afCOpOUMOHHO-akTHBHBIe CPpelbl, CMOCOOHBIC BbISbIBATb 
OABJICHHeE XPYIKOCTH MPH Pe3KOM NOHWXKeHHH MpouHOcTH OOpasiia; NOOGHOe 
e@HCTBHe OKa3bIBaeT, B YaCTHOCTH, PaCMaBJICHHOe OJIOBO Ha MOHOKPHCTAaJIJIbI 
(dHKa HW Kaymus (°), pTyTb Ha MOHOKpHCTasD WuHKka (°-!”) u onoBa (°, ©, 
418) KHIKUH rani Ha wHHK (15, 1°) wy xanmuli (1°). IIpu ouenb cHIbHOM 
‘OHWKCHHH CBOOORHOH MOBePXHOCTHOH SHEPIHM TBepoe Teo MOKeT OOHapy- 
KUTb CKJIOHHOCTb K CaMOMNPOH3BOJIbHOMY JMCHeprupoBaHHIO Ha YaCTHIbl KOJI- 
IOMMHEIX Pa3MePOB; YBeIHYeHHe SHEPIMH CHCTEMBI BCJIeEACTBHe PocTa MOBepx- 
IOCTH KOMNe€HCHpyeTcaA Np 92TOM BbIMTpbilueM B SHTponuH (4, °, 7%, 74). 

B WaHHOoHW paOoTe HaMH M3YyY4eHO BJIMAHHE TOHKOFO MOKPbITHA HKUKOLO Fai- 
IMA Ha M€XaHHYecKHe HM CTPYKTYPHble CBOHCTBA MOHOKPHCTaJVJIOB OJIOBa HW UX 
JIEKTPONPOBOAHOCTh. Pa3siMyuHO OPMeCHTHPOBaHHbIe MOHOKPHCTAIJbI OJIOBa 
mctotoro 99,999%, qHamerpom 0,5—1 mm uw gznuHoIo 10—25 mM, BpipaliuBa- 
IMCb TO MeTOAY 3OHHOH kKpucTatnsaunn (?”). WKuAKHH MeTasuMuecKHH TaJl- 
IMH HaHOCHJICA Ha MOBePXHOCTb OOpasilOB MeXaHHUeCKH B KOJIMYECTBE OT HEC- 
KOJIbKUX J€CATLIX MUJIIMTpamMMa flo 5—10 mr (noce cHATHA OKUCHOH MWVJICHKY 
3 NlapaX KOHICHTPHPOBaHHOH COJIAHOM KMCJIOTHI)*. 

Tak xe Kak B curyuae Zn — Hg wu Apyrux ykKa3aHHbIX Tap, muacTuy- 
1OCTh H MPOUHOCTh MOHOKPHCTAaJIJIOB OJIOBa Cpa3y %e MOce HaHeCeHHA TasIUA 
)€3KO YMEHbIUIAaIOTCH, MpOMOsKad, OHAKO, pe3KO MaaTb C TeYeHHeM Bpe- 
(CHM: Uepe3 HECKOJIbKO CYTOK OOpasell pa3sqaBHBaeTCA B NMOpowok Mmpu 
jakaTHu HOrTeM. Pe3yJibTaThl WM3MepeHHA UCTHHHbIX HalpAKeHHH pa3- 
IBA MPH pacTAKeHHH TaJJIMPOBaHHbIX MOHOKPHCTaJJIOB OJOBa Cc M0- 
‘TOAHHOHM cKopocTbhio ~20% MuH-! B 3aBHCHMOCTH OT BPe€Me€HH BbIJepKKU 
1OCJI€ HAHECCHHA NOKPbITHA MpeAcTaBJeHbI Ha plc. 1; KoMMYeCTBO HaHOCHMOrO 
‘aJIIMA COCTABJIAIO MPH STOM HECKOJIbKO MPOWeHTOB OT Beca OOpaslloB; Mmpe- 
[@JIbHbIe OTHOCHTEJIbHbIC YIVJIMHCHHA YMeHbIUaIuch Oo 30% cpa3sy %xe NocJe 
‘aJWJIMPOBaHHA, NOHWKaJICb 3aTeM JO HeCKOJIbKHX MPOWeCHTOB Yepes CYTKH 
<PaHeHHA Ip KOMHAaTHOM TeMMepaType MH CTaHOBHJIMCb UPe3sBLIMaHHO MaJIbIMH 
lepes 3—4 cytox. Kak BuAHO u3 puc. 1, MpOuHOCThb FaJJIMpOBaHHbIX MOHOKPH- 
‘TaJJIOB Cpa3y xKe Mocsle HAHECeEHUA MOKPHITHA CocTaBuIaeT ele OKONO 1,5 KT /MM?, 
rorya Kak uepe3 7—10 cyrox najaer yo 50 T'/mm? u Huxe. 

Ha puc. 2 npuBeeHbI JIay2TpaMMbI OAHOTO HW TOTO Ke yYacTKa MOHOKPHCTall- 
1a ONOBa NO raswupoBaHua u yepes 5, 30 u 316 vac. nocme HaHeCeHUA NOKPbr- 
MA, MOJIYYeHHbIe Mp cbemMKe Bob ocu [100]**. Oru’ pextrenorpaMMpI noKa- 


* OKuAKUM radu oOnapyKuBaeT 3HaUMTeMbHYIO CKJIOHHOCTb K MepeoxsaxeHulO, a TeM- 
lepatypa MwapseHua SBTeKTHKH Sn — Ga oTBeuaeT KOMHATHO!M TeMMepatype, NOSTOMY MOKpHI- 
Me pW KOMHaTHOM TeMepatype OcTaBasocb OObIMHO 2XHAKUM. B oTfembubIX CTyUAAX COPasilbl 
1a BpeMA BbIJepxKKH MocJe HaHeCeHHA MOKPbITHA TepMocTaTHpoRach mpu 30,0°, a Takxe 1130- 
IMpOBauch OT JeHCTBHA KUCMOpoza Boszyxa. 

** Bee npHBeeHHble PCHTTeHOrpaMMb! MOMyUeHbl Ha TPYOKe C MeHbIM aHOJOM IPH HalpsA- 
KeHHH 45 KB HM DKcMO3HIHH 2 “aca. 
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3pIBalOT, UTO MOC/e FasMPpOBAaHMA MOHOKPUCTadJJ MOcTeNeHHO paciafaerca Ha 
pe3KO PpasOpHeHTHpOBaHHEle OOKH; Yepes HECKOJIbKO CYTOK HMCXOJHbIe MATHA 
jayorpaMMbl MpakTHyecKH McuesalOT, HM KapTHHa pHOsMxKaercA K PeHTTeHO- 
rpaMMe, JaBaeMOli NOMMKPMCTAaIMYeCKUM METAJIIOM. 
TIpu JocraTouHoM KoJIMYeCTBe FasHA H COOTBETCTBYIONIEM BPeMeHy BbIepxK- 
KH 9TO @BJeHHe pactipocrpaHaerca Ha BeCb OObCM KPHCTasa. B xkauectTBe 
Ton? mpuMepa Ha puc. 3a mpuBeyena Jayd- 
1600 rpamMa o6pasia uamerpom 0,3 MM 
yepes 125 cyTOK MocJie HaHeCeHHA TI0- 
KPbITHA, a Ha puc. 3 6 — saysrpaM- 


Ge Ma Toro Ke OOpa3ia mocwe TpaBuJe- 
HUA B CM€CH KOHILCEHTPHPOBaHHOL CO- 

&90 JIAHOH KHMCJOTbI HW MWepeKHCH BOJOpo- 
Q jla Jo Juamerpa 0,45 MM; KOJIM¥UeCTBO 
400 raWIHA COCTaBIAO B STOM cuy4ae 
oxoio 5% or Beca oOOpasia. Peutre- 

i HorpaMMa 36 MoyyeHa c oOpasita 


SR oe 
0400 "0 0 HOw. Uuamerpom 1,04 mm wepes S00 uae. 
Spemn Goiepku NOChe HaHeCenuA MOKpeliiLA —~ mocjie HaHeCeHHA JIMUIb HeECKOJIbKUX 
Pue. 1. Mctuuuble pasppipubie Halpsxkenua P dacimnnannenigen! eee ie 
MOHOKDPHCTaJJIOB OIOBa, PaCTATHBaeMbIX IIpH MOJOCKOH BOJIb oopasylouleH i 
KOMHAaTHOH TemMMepatType ¢ MocTOMHHOH cKopo- CTaJlJla (mpuH AviMHe o6pa3na 21 MM 
SUILLpILAR uocaa Ganeceuaa Tenina epenane whee feet a ee 
3—4 usmepennii). Sn-VI. Tuamerp ONee ane ate ORAS 
ja oGpasos 13—14 MM, Argo, y~45° TbIX IIpOleHTa OT Beca OOpasiia). IIpu 
CbeMKe TaJJIMpOBaHHaA cTOpoHa O0- 
pa3ila pacnoJlaraslacb culeBa MO Xopy 
Jyuda, OularoyapsA OOJIbIOMY MOPIOWLeHHIO B OJOBe CH OTBeYaeT TOJIbKO JIeBaHn 
MOJIOBHHA PCHTTeHOrpaMMbI, TOra KaK [IpaBaA MOJOBHHa CHHMKa, COOTBET- 
CTBY!OUad OTPavKeEHHAM OT MPOTHBONOMOKHOM CTOPOHHI OOpasila, OOHapyxXuBaeT 
THIMYHY!O KapTHHY MOHOKpucTaviia *. 

Ha puc. 4 nmpescraBleHbl pe3yJbTaTbl W3MepeHHA 3/eKTpH4ecKOrO compo- 
THBJICHHA MOHO- MW MOJMKPMCTAJIOB OJIOBa Yepe3 Pa3sJIHMYHOe BPeMA MOCJIe Ha- 
HeCeHHA TaJIua. OOpasell HaKJICHBaJICA WanOH-sJlaKOM Ha TeKCTOJIMTOBY!O MJia- 
CTHHKY; KOHIUbI €rO NPpHNauBaMcb cnwaBoM Byfa K NOABOAAULHM MeAHbIM LWIH- 
HaM, X%K€CTKO YKPeIJI€HHbIM Ha TOH Ke Mare, YTO HW TEKCTOJIMTOBaA MacTHHKa 
C HakJIeCHHBIM KPHCTaWIOM. /KUAKMH Pasi HAaHOCHJICA y3KOH MOOCKOH BAOMb 
oOpasylolleH KPHCTaJJIa; Ip 3TOM KOMMUECTBO eFO COCTAB/IAJIO OT HECKOJIbKUX 
HECATHIX MPOWeHTa Is OOpasyoB AHamMerpomM ~1 MM 70 1% jaa Ob6pa3siloB 
quametpom ~0,5 mM. lanmut HaHocusca uepes 1—2 cyrox (a MHOrsa, RB WemAXx 
KOHTpOJaA, uepes 1—2 Heyenu) mocne sanavBaHua KPUCTasa. TInarit ykpen- 
JiQHHBIMH Ha HHX OOpa3sllaMH XpaHHJIMCb MpH KOMHATHOM TeMMepatype; pH 
H3M€PCHHAX BHOCHJaCb NompaBKa Ha Temmepartypy. 

Puc. 4 MokasprBaeT, YTO y OOPa3IlOB, OPHEHTHPOBAHHLIX TaKHM O6pa3oM, 
WTO HX HCXONHOe CONPOTHBJEHHE MaJIO (T. €. MPH OOMBUMX yriax foo1} MeL 
TeTparOHaJIbHOH OCbIO HM OCbIO OOpasila), BEHYHHA COMPOTHBJEHHA C TeUeHHEM 
Bpe€MeCHH BO3spacTaeT, TOra KaK Y MOHOKPHCTAJIJIOB C BLICOKHM HCXOJHBIM CO- 
IPOTHBJIeCHHeEM (Kora TeTparoHasbHad Ocb OM3Ka K OCH OOpasila) B71eKTpPH- 
WeCKO€ CONPOTHBJCHHe MocNe HaHeCeHHA MOKPbITHA MOCTeNeHHO MayaeT; Ha- 
OJIOaeCMbIe H3MCHCHHA OTHOCHTeEJIbHO OUCHb BeJIMKH, OCOOCHHO B Teuenne mep- 
BbIX 30—50 uac. B o6onx culyuaax BeIMUHHa yeNbHOrO COMpoTuBseHHA cTpe- 
MHTCH K BeJIMYHHe CONPOTHBJICHHA NOJMKPHCTaJJIOB; MocwelHHe Mp HaHece- 
HMM TaJWIMA He OOHAPYXKMBAaIOT 3aMeTHEIX M3MCHEHHI CONPOTUBJICHUA B Mpeye- 


* 
ee ee. OTMETHTb, YTO Ha AeOaerpaMMaxX MNopolikKa, NoyYeHHOrO pM pas_aBMUBaHUA 
; aJIHpOBAHHBbIX KPHCTAJWIOB,MbI He OOHAPY2KHJIH MOABJICHHA KaKHX-JIHOO HOBbIX 
munni, Jiunun oloBa yKa3bIBaloT Ha HEKOTOPOe yBeHYeHHe MapaMeTpOB pellieTKH; HX cMe- 
meHHe LocturaeT 0,5—1% u, Mo-BU,MMOMy, HeO,MHaKOBO y pa3HbIX JHHHH. ; 
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Puc. 2. Jlayarpammnr o6pa3ya Sn-V/7. a— Jo HaHeceHHa MOKpbITHaA Ha 
MOHOKPHCTAaJJI; 6, 6eh ei TICCIE HaHeCeCHHA TaJIJIMeBOrO IIOKPbITHA, 
COOTBETCTBEHHO Yepes 5, 30 u 316 ac. 


Puc. 3. JlaysrpamMMbl raqMpoBaHHbIX MOHOKPHCTaI0B o0Ba. a — o6pa3zey Sn-III/1 ¢ qua- 

metTpom 0,8 mm uepes 3000 yac. Mocule HaHeCeHHA MOKpbITHA; O — TOT Ke COpasell Moce CTpaBuIH- 

BaHUA Oo Auametpa 0,45 mm; 6 — cOpasen Sn-XI/11 c Auamerpom 1,04 mm uepes 800 ac. Mocve 

HaHeCeHHA MOKpbITHA (rami Obi HaHeCeH Y3KOH MpONOMbHOH MOMOCKOL C OHO CTOPOHbI KpH- 
cTaa; Ip CbeMKe 9Ta CTOpOHa paclonaralacb cepa MoO xofy Jyua) 


i. JIAH, tT. 128, Ne 2, Topionos, Tlepuos, Ilyxuu, Pe6uynzep 


¢ , 
a 


" 

; 

X TOUHOCTH M3MepeHHH. Bnpouem, 9Ta cpelHaa Bemn4nHa (11,5 wom - cM) 
K H He JlocruraeTcA MOHOKPHCTasaMu, M aXppeKT TeM MeHbLUe, EM HOKE OT- 
CHTeIbHOe CONepxKaHHe TaIUA. OTO BNOTHe cormacyeTca c puc. 3 6, yKa- 
IBAlOULUM, 4TO Mpollecc ApoOJeHuA Ha pa30PpHeHTHPOBaHHHIe OIOKH OXBAaTHI- 
aeT B JaHHOM CJlydae JIMUIb 4aCTb KPUCTadJa, T. €. H3MepAeMoe «ye/bHOe» 
OMPOTHBeHHe ABJACTCH CPeAHHM MO ‘ceyeHHIO KPHCTaJa. 


0 2 10 wD ete 100 120 70 160 G00 vac 
Goemsa nocne HaHeceHluR nrokpelinus —————— 


ic. 4. WamenenHe ye@bHOrO 9eKTPH4eCKOFO COMPOTHBeHHA ep (WOM-CM) pa3MM4HO OpHeHTH- 
\OBAHHBIX MOHOKPHCTaJVIOB OJIOBa Mocle HaAHeCeHUA PasJIMA (TOUKH, OTMeYeCHHbIe CTpemouKaMy, 
Tlomyueubl yvepes 1800—2100 yac.). una o6pa3u0Bn 21—24 mm 


o 7) 
3 Jivamet Jiuame 
8 Ne xkpuctanna | [004] nan CX a » | xpactanaa 1004] ert 
Os oS] 
Ox Ox 
a Sn-I/1, 2, 3, “e 0,520 o1C Sn-XII/11, 42 ~h5° 1,04 
0 Sn-lI/i, 2,3 To”: 0,615 3 Sn-XI1I/1, 2 TlonmuKpucr. ~0,6 
@ Sn-I11/3 62°85) ~0,8 Uu Sn-X1V/5 Tlomuxpucr. ~1,0 
2 Sn-V/4, 2, 4 20° 0,583 K Sn-V/3 20° 0,583 
(6) Sn-X/11, 12 63° 1,04 (He ranaupo- 
e Sn-XI/11, 12 80° 1,04 Bah) 


IIpuBegqeHuple 9KCMePpHMeHTAJIbHbIe LaHHbIe YKa3bIBalOT HATO, YTO Paul (MIM 
aJIIMM, HACbIILeCHHbIM OJIOBOM) ABJIAETCA BECbMa CHJIbHO JeHCTBYIOWeH alcopOuu- 
HHO-AKTHBHOM CpeOl MO OTHOLMICHHIO K OJIOBY; 110-BHHMOMy ,HaOJI0,aeMble ABJIe- 
AA MIpHOMM2KAaIOTCA MO CBOeMy XapakTepy K YNOMAHYTOMY BpILe CJyyalo Ca- 
(ONPOM3BObHOrO AucCMeprupoBaHHA TBepAOrO Tela pH OYeHb OOJIbUIOM CHH- 
KCHHH CBOOOZHOM MOBepXHOCTHOM JHeprHH. CileOBaTeJIbHO, MaJible OOaBKu 
WJIbHO MOBepXHOCTHO-aKTMBHbIX BeUeCTB (HallpHMep, HeKOTOPbIX MeTAaJIJIOB 
be HX TOUKH MlaBJIeHHA) NOJMKHbI CYWIeCTBeEHHO OO/IerdaTb TOHKOe H3MEIb- 
CHE MeTaJWJIOB, NO3BOJIAA JIerKO MOJyYaTb MU BECbMa MeJIKOAUCHepcHble (KOVI- 
(OHAHbIe) CHCTEMBI. 

MoxkHO OblIO OX%KUJaTb, YTO WPH MOHM2KeHHbIX TeMMepaTypax pasopHeHTH- 
OBaHHbIe OOKH, Ha KOTOpbIe pacmayaeTcH MOHOKPHCTAaJII B Mpollecce oOnapy- 
‘CHHOM HaMH cBOecOOPasHOl «MepeKPHCTaM3alMu», OKAXKYTCA MpOudHO cma- 
HHBIMH TOHYAHWMMH MpociolKaMH 3aTBepeBero TaHA, MPH STOM Mpo4- 
OcTh OOpasiia Oyler BbILe MpOUHOCTH UcCXOAHOrO MOHOKpucTanma. Pesymbrarot 
OOTBETCTBYIONIUX OMbITOB MpMBeseHL! B TaOM. 1 (KOMMYeCTBO HAaHOCHMOrO raJI- 
UA cocTaBIAeT B STOM cuy4ae No 5% oT Beca oOpasuos). IIpuBeqenbl sHaye- 
UA OTHOCHTeEbHBIX YJIMHeHWM © M MCTHHHDIX HanpsAxKeHHi pasppipa P AA 

PaTA 


He MOKPbITbIX H MOKPBITbIX TaJIJIM€M MOHO- MH NOJIMKPUCTAJIJIOB OJ1OBa Mamet 
pom 1,04 mm u AuuHol 12—15 MM, pacTArHBaeMbIX B 7KHIKOM a30Te C IO 
CTOAHHOH cKopocTbio 2,5 MM/MHH; BpeMA BbIepxKKH MPH KOMHATHOH TEM 
llepaType nocie HaneceHus noKppiTua 600 yac. (cpeqHne us 5 u3MepeHuih). 
Ta6n. 1 noKa3pipaeT, UTO IPH PacTA2KeHHH B KUAKOM a30Te MPOUHOCTh Tal 


JIMPOBaHHBIX OOPasloB JelicTBUTeIbHO BOSPacTaeT MO CpaBHeHH!IO C MOHOKPH 
cTaywIaMH, He MOKPbITbIMH TaJIIHe) 


(IIpH 34MeTHOM YMCHBIUeHHH MIacTHYHO 
Bes noxpsitas| C noxpituem copy), HanOomee MHTe€peCHbIMH OKa3a 
. = JIMCb pe3ybTAThI AJA NOMKPHCTAaIMYe 
&, %| ure] % | xT/m? CKHX MeTaJVJIOB: B 9STOM Clyyae Mp MO 
BbILCHMM MpOUHOCcTH Oolee ¥eM B 2 pas: 
JlePOPMUPYeMOCTb He TOJIbKO He YMCHb 


Ta6Oauna 1 


Sn-X (monoKpuct.)} 49 8,3 ad 9,7 
Sn-XI (vonoxpuer.)| 57 | 86 | 75 | 105  mlaeTCs, HO 1axKe HECKOJIbKO BospacTaeT 
Sn- DDB aheesi , 
SY (onoeercr3| 79 | 83 | 98 | 424 O-BAAMMOMY, 3ecb HMeeT MecTO pen 


MYyllecTBeHHad acopOWunA MOBeEpXHOCT 
HO-aKTHBHBbIX ATOMOB raJJIMA Ha MpaHulax 3epeH, KaK BHYTPeHHUX MOBepX 
HOCTAX pa3fleta c u3O6bITOUHOM CBOGOAHOH S9HeprveH, cnocoOcTBylollaA ycuue 
Hulo addexta. Takum oOpa3o0m, quCnepcHoe TBepfoe Teo, Nmo/yyaemMoe Mpt 
3aTBepAeBaHUH TOM CHJIbHO aCOpOWMOHHO-akTMBHOH cpebl, KOTOpasd OOecneuH 
Jia ero JMcMeprupoBaHHhe, MO*KeT OONalaTb 3HAYHTeIbHO JIYYWIMMH MexXaHu 
YeCKHMH XapaKTepHcTHKaMH, em ucxofHoe Teo. Ilo-BuquMOMy, 3TO OTKPBI 
BaeT HOBbIG BO3MOXKHOCTH MOJYYeHHA BbICOKOMPOUHBIX MATePHaJIOB. 

Axsropbi BbIpaxkaioT 6arolapHocTb npod. B. WH. JIuxrmany, yuacTBoBaBile 
MY B OOcy2KJeHHH pe3yJIbTaTOB 2TOM padorTHEl. . 


Orjyea JMciepcHBIX cHCTeM Tloctymuso0 
Wuctutyta dusnyueckoH XHMHH 5 VI 1959 
Akajemuu HayK CCCP 


Kadhezpa KouuI0oHqHOH XMMHII 
Mcekogsckoro rocysapcTBeHHOrO yHHBepcuteta 
um. M. B. Jlomonocosa 
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PHSHKA 


O. H. SABbSAJIOB 
AUCNHEPCHOHHDIE COOTHOWIEHHA HW TEOPHS BOSMYLIEHHM 


(ITpedcmaeaneno axademuxom H. H. Bozoawbosum 20 V 1959) 


B neflapyux padotax’ Ham6y (1), Cumanuuxa (?) wu Ap. ucceqoBamucb aHa- 
THYeCKHe CBOHCTBA AMMJIHTY paccetHuA pasIMUHEIX mpoleccos. Paccmor- 
HHe BeJIOCb B TaK Ha3bIBaeMOM &-IIpeACTaBJICHHH C MOMOIIbIO MaxKOPUTapHoro 
Toa. OTOT MeTOA NO3BOIAeT HEKOTOPOH CKOMb YrOAHO CNO%KHOK JMarpamme 
MMOCTABHTb MpoctTy}o c Oosee y3koH oOacTbio aHamuTMUHOCTH. Takum oOpa- 
M yJlaeTCA CBeECTH BCe BO3MOXKHbIe LHarpaMMbl, JalolllMe BKal B MaTPHUHbIK 
e€MeHT uccylelyemoro mpollecca, K HeEKOTOPOMYy UMCIyY HeNpHBOAMMBIX [lMa- 
samM. Ilepeceyenne oOslacTeH aHaIMTHYHOCTH STHX WMarpaMM ABIAeTCA Ua- 
‘bIO OOJACTH AHAHTHYHOCTH aMIVIHTyYAbI paccesHus. 
| OjHako scHO, 4TO B Mpollecce Maxkopallun TepsxeTCA “YacTb HH@opMallun, ui 
DCKOIbKY KOHCYHbIC HEMPUBOLMMbIe MarpaMMbl AB/IAIOTCA HeHSM4eCKUMH, 
SYIbTATb! USYWeHUA HX HH B KakOH Mepe He MOryT HcYepnaTb BCeX CBeeHHH, 
yep2KalluxcA B Teopun BOsMyuleHHA. IIpu npsmMoM UCNOMb3O0BaHHU MeTOa 
HPopMaluA TepxeTcA Takxe 3a CUeT 3aMeHbI (usH- 
°CKOTO He9BKJIMJOBa HaOopa UMITYyJIbCOB BXOJAIULX 
BBIXOAAUIMX YACTHIL HepeasbHbIM SBKIMOBbIM Ha- 
)POM. Ora 3aMeHa ABJIACTCA BHYTpeHHeH HeoOxosnu- W 
OCTbIO MeTOJa. 

Yka3aHHble HeOCTaTKH MOKHO JIMKBUMPOBaTb, = / hy 
YbEMHUB TEOPHIO BO3SMYIeHHH Cc MeTOZOM OOmleH “7 4 
OPHU JMCMePCHOHHBIX CooTHOIWeHHH (%,*). 

OcHoBHas TpyAHOCTh nocaelHeH — aHamuTH4eckoe Puc. 1 
DOMOMKeHVe NO, PHKTHBHOH NepeMeHHOH Tt lO peasib- 


TO 3HAYeHHA tT = Uz. 

Bo3MoxkHOCTb TaKOrO TpOsOMKeHUA JerKO JOKa3biBaeTCA MeTOJOM CuMmaH- 
1ka. IIpu 3TOM MBI CHOBa TepsAeM HeEKOTOPYIO YacTh UH*opMallHH OO aHa- 
ATHUHOCTH aMIVJIVTYAbI paccesxHHA NO MepeMeHHOM t, HO B STOM CJIyuae HaM 
He Hy2KHa BCA HHdopMallua. 

PaccmMoTpyM Jia IpHmMepa paccestHue Bneper K-mesouos Ha HyKsioHax. Ilycrp 
—YMIIyJIbC BXOJAMerO HyKJIOHa, p’ —AMMyJIbC BbIXOAAMEro HYKJONA, k’—um- 
VIbC BXOJAlllero Me3oHa, k—yMnysibe BHIxosAuero MesoHa. PaccmoTpeHue mpo- 
IMTCA B OObIMHOM CHCTeMe OTCUeTA 


p+p’=0, p?=A?=0, =a =he, 


=VE—Ai—1, k=—ptie, k'=p+re, P=E. 


MuTya paccesnua T°(E, t) = <p’, k'|S|p,°k> (oOo3Hayenusa cM. (°)). 

B (°) noka3aHo, 4To Jaa t< 0 amiuinTyqa pacceAtHHA aHaJIMTH4eCKH Ipo- 
WMKAeTCA B BEPXHIOIO H HMXKHIOIO NoOsyMocKocTH, T. e. dynkiuua T° (E+ ie) = 
T(E + ie) ananuruuua yaa © > 0 u byuxuua T**’(E — ie) = T° (E — ie) 
lanuTHuHa Jia ¢ > 0. 


i 
~I] 
co 


IIpu 3ToM 


lim [T° (E + ie) — T**” (E — ie)] = 


e>+0 


= (2n)'ni )8 (E— V2 + M3 + M)<p'| (0) |de, m><de, 2] 7 (0)|P>— 


— (2n)8ri 18 (E + V2 + M2 — M) <p’|j (0)|— de, n> <—2e, 2 |{(0)| p>, ( 


j(0)—Mmesonnprt ToK. (Mbi He YYHTbIBAeCM CIMHOBOH M M30CNMHOBOM CTpy! 
‘TYPbl AMMIUTYAbI paccesHHa.) 

IlpHHuMaa BO BHHMaHWe TO HSMM 9HepreTHy¥eCKUM COCTOAHHEN 
aiouwiM BKwa B HenpepprBHElt cnextp Tt u T°’, apaaetca cocToaHh 
c oqHuM A-runepoHOM H OJHHM 7-Me30HOM, JIerKO MOJIyy¥aeM, 4TO 


T(E) — T(E) = 0 upa |E|< Ey, |E | Ess, (3 


(M, + U,)2?— M2 2 
rye Ey = ———y7——_ 3 £2,3 — 9Heprun, COOTBeTCTBYIOULue OHOUAaCTHt 


HbIM TIOJIOCHBIM WeHaM. CooTHomeHve (2) BBINOJ 


HACTCA MpH BCeX 3HAYeHHAX 7.| 
PaccMoTpuM TeMepb MpOH3BOJIbHY!IO WMarpaMM) 
paya TEOPHH BOSMYMeHHH Ia mpouecca K + N= 
—K’-+N’. Ee sBkaaq 'B amnautTyy paccesHHu 
eCTb 
Sait da, (> aj —1) F (E, 7) 
a See ee 
GE.) =| are 
0 


rye F —anasuTaunan dyHKWNA NepeMeHHbIxX E 
Puc. 2. 0 = t; / —kBafpaTHuHad (POpMa HMNYJIbCOB BXOMALLH: 
M 2_ VP — p2 2 
= Neal iar an H BbIXOAAMHX YacTun; M? (ax) = > mh 
tape 
MacCa, COOTBETCTBYIOULad JIMHHH, COeUHSATOULel 
sBepmuub i u jf); 2 (E, t) 3aBdCHT JIMLb OT &% HW CKaJIAPHbIX KOMOHHALMM BHeLI 
HAX MMUystpcoB p*, p’, k’, pp’, pk’, p’k’. 
Tlostomy 3HaMeHaTeJIb MOALIHTerpasbHOrTO BbIPaxKeHuA 


Q(E, t) =I(E, 7) — M2? (a) = A(a) + B(a)t-+C(a) EM—M2(a). (3 


(my — 


SamMeTUM TakxKe, TO MarpaMMa, u300paxKeHHaa Ha puc. 1, aBaseTcA 
KaK He€TPyHO MpOBepHTb, MaxXKOpUpylouleH (B CMbICIe CumMaHunka) AIA mpo 
mecca paccesHua K-Me30HOB Ha HYKJIOHaX. 

H3yuenve sto mMarpaMMbl MoKaspIBaeT, YTO B 4@-MpekcTaBsmeHHH Mp! 
cbuxcupoBanHott E = E, 3namenarTedib MOAbINTerpasbHOPO BbIPAxKeHHA ee BKIIA 
a B aMMNTyfy pacceveHuaA He OOpalllaeTcA B HYJIb Wid Bcex t< 2Mu_ +t 
+ p2—2|Eo|M B paspemeHHom 46-yHKIMAMH UHTepBane u3MeHeHua Oj 
YicHo, 4YTO TO %Ke yTBepxeHve cupaBelJIHBO B MpHMeHeHHH K Q(E, 7) 
Hanpumep, 


Q(0, <)=— 0). npuet 2M. + v2. (4 
YcTaHOBUM Telepb, 4TO 
Q(E - ie, =)==0 pu t< 2M + 


Aid ¢==0 MPH BCex paspelleHHbIX 3HAYeHHAX o%;. 
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if 


[lelictauTenbHO, ypaBHenue Q(E-+-is) 0 9skBuBaeHTHO CJle LY!OU,HM 
'M PaBeHCTBaM: 


Clay 0, 
A (a) + B(a)t+C(a) EM — M?(a) = Q (0, 1) + C(a) EM =0. 


Jini BbinomHeHHA (5) HeoOxozuMo, uTOGH! Q(0, t) =0, 4TO HeBO3MOxHO 

lefcTBHe (4). 

Takum o6pa3om, foKasaHo, uTo dbyukuua T°(E+ is) =T™ vw bynxuusa 
. d & . 

(E—is) =7T*” ananutnunpt no E coorsercTBeHHO B BepXHeli u HMXKHelI 

TYMMOCKOCTAX AA Bcex t< 2Muz+ 2, B YACTHOCTH JA t= B?. 

Ec yuectb cooTnomenua (2), BblOpaTb KOHTYp MHTerpupOBaHHa, Kak 

<a3aHO Ha pvc. 2, H MpHMeHHTb Teopemy Kouiu, JerkKO MOKa3aTb XOpOIO 

3ECTHbIC MHCMePCHOHHbIe COOTHOIUCHHA. 


PesybTaT 6e3 Tpyfa oGoOulaetca Ha Cyall OTMHUHEIX OT HyMA Mepe- 
1 HMIlyubca. CooTBeTcTByrollee 3HaveHHe 


(5) 


ee eae Se em 


Ww SS ae > 
; 2V MP + 2 


B 3akmoueHue aBTOp BbIpaxkaeT OmaromapHocth H. H. Borowmooosy, 
A. JloryHosy, a Taxxxe M. K. Tlonmpanosy 3a BHUMaHHe K paOoTe HM MOMOUIb. 


Mockosckul rocyapcTBeHHbIli yHHBepcuTeT Tlocrynuso 
um. M. B. Jlomouocosa 6 V 1959 


UWMTHPOBAHHAS JIATEPATYPA 
SY. Nam@biu; Nuov. Cim., 6, Ne 5 (1957). -*“K: Simanzik, Progr. Theor. 
owed, Ne 5 (1958). 3) HS He brow omto@ ols; by B. Men semienys MiylkGalivo- 
1B aHOB, Hexkoropble BONpOcbI TeOpuu AMCMepCcHoHHbIX cooTHoWmeHHH, 1958. * H. H. B o- 
m16o08, J. B. UIlupkos, Beexenue B Teopui0 KBaHTOBaHHbIX Noel, 1957, 


Jloxuayn Akagemun nayr CCCP 
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E. C. KOBAJIEHKO 


PHPOTPONMHbIM 3JIJIMNTMYECKMA BOJIHOBOL 
(ITpedcmaeneno axademuxom 'M. A. Jleonmoeuuem 20 V 1959) 


1. B Hacrosmee BpemMa 3afaua O pacmpocTpaHeHHH 9JIeKTPOMarHUTHES 
BOJH B BOJIHOBOJe, 3aMOJHeEHHOM MpOOJIbHO HaMarHHyeHHbIM deppuTo} 
pelea JIMIIb JIA BOMHOBOZa Kpyrsoro ceuenua (1,”). J] sTroro cay4. 
MOJyYeHO TpaHCleHeHTHOCe ypaBHeHHe, OCMpeyesAaomee MOCTOAHHbIe pacnp 
CTpaHeHHA BCeX THNOB BOJH B BOIHOBOe. JA BOJHOBOJOB HHBIX CeueH] 
B OOWIeEM cyy¥ae NOMOOHbIe 3aauH MpescTaBMAIOTCH Ooslee CJIOKHBIMH H , 
CHX NOp, MO-BHJMMOoMy, He pelllawcb, XOTA HeKOTOpble 43 HUX Mpescta 
AAIOT OoMbIUIOH UHTepec. OcoGeHHOCThIO STHX 3aay ABJIAeTCH TO, YTO pel 
HHe UX ylaeTCA HavTH He B Bue BaMKHYTOTO aHasMTHueCKOrO BbIpaxkeHh 
a B Bue OeCKOHeUHBIX pxAZoB. HekoTopple 3aMeyaH¥A, OTHOCALIMeCA K STON 
BONpocy, CleviaHb! B (®). 

2. PaccMOTpuM BOJIHOBOL 3uIJIMNTHYeCKOTO Ce4eHHA, 3aNOJHeHHbIM bepp 
TOM, HaMarHHyeHHbIM BOsIb OCH BOMHOBOAa. Ocb OZ asamuntnuecKol KOO: 
WuHaTHOM cHcTempl (€, 7, Z) HampaBHM TakKe BOJIb OCH BOJHOBORa. Ypat 
HeHHe rpaHWyHoro 9avmuMca mycTb OyzeT —E=&, a SKCIEHTpHCHTeT ero 
Bowbwy!0 Noulyocb STOrO 3uIMMCa OO6O3HaYHM Yepes a. 

Kak H3BeCTHO, CBA3b MexK]y BekTOopamu B u H 3anaerca TeH30poM 


1S ai a ie 0 
“= |/ite pi 0 (4 
0 0 Us | 


V3 ypapuenuit Maxcpesa faa kKomnonents! E, sBounpr E (&, 1) c7Paaes 
NOJYYHM ypaBHeHuHe 


INAE +- Gite + Qype = 0, (| 
rye 


a WE wu? — pe U. 
Ars ONG + a ’ pasa 
ee, 2 2)2 2 
Seal ("eu — 8)? — wfe*22], 


A — slanuiacHaH B 9JJIMNTHYeCKOM CHCTeMe KOOpJMHAaT. 
Pemenue ypaBHeuna (2) nileM B Buze 


co 


E,= » Dap i Cerns (g, 91) Clom+1 (4, q:) a4 


m=0 


cal >) Dts Germ ae (E, qe) Clom+i (4, Je) + 


m=0 


- S} Demt1S€om4i (8 91) Seema (9, 1) + 


m=0 


i > Dire Oar (Ge) S€xm41 (4, qo) ( 


m=0 


| 


4 BOJIH C HeYeTHOH BapHallveH lo a3HMyTY H B seablgaget aa Buse WA 
H C ¥eTHOM Bapuattuell. B Beipaxkenuu (3) gio = 1/ahke C1906", a ki -—KOpHu 
aBHeHH sl 


1,2 
4 2 
Rey = ayRe, . +- Qs Ss 0. 


| Tlocne roro kak E, HalimeHo, u3 ypaBHeHui Maxkcpema HaxOMATCA u 
TaJIbHble KOMMOHeHTHI NoNA. Hamarad Ha pelleHHaA rpaHHuHble yCJIOBHA 


Ez(&, 4)=0, Ey (555 1) =0 (4) 
MCNOJIb3SYA PasJIORKeHHA Clym11(y,q) H S€am+i(4, 7) COOTBETCTBEHHO 10 


HycCaM HM KOCHHYCaM, NPHeM K YeTbIpPeM OJHOPOHbIM OeCKOHEYHbIM CHCTe- 


M YpaBHeHUl OTHOCHTeTbHO MPOH3BOJIbHEIX OKa KoapPulHeHTOB Dine 
=1, 2,3, 4). Onn OyzyrT; 


oo 
2 dines (41) apis iF. ageet (qe) Diet == 


5 Boris (91) Dimas + Pam'ts (92) Dimi = 0, (5) 
m=0 
é r 2 = r 
Dy P1donta (41) Dim--1 + Pe ope (92) Dimti = (2r + 1) ps a Ceara (91) D3 Ep 
} 1 m=0 
PxPom+1 (41) Domta + P2Pamt1 (Fe) Dom+i = —(2r + 1) ps 2 Cates (41) Dares : 
-=0 m=0 


B cucteme (5) NpHHATE! OOo3HaueHHA: 
omits (4) = Aarst (9) Ceames Gor + Bata (9) = Bar! (q) Seams (Fo 4); 


er (q) == Bart (4G) Seimei, « (Eo, 9)». Santen (4), = Asres (9 ):Gedneivescanaye 


Bur 72 2 2 eal eal 
p= jag (Ree Rea. ee = WTS pee Bes 

= Bw’ er, + Hit (kg — ) 

P1,2 Me Byrots Rey, 2 


2. 2 1 

et ow BS — KospuueHTEl pasOKeHUA Cesm41 H SC2m4, COOTBETCTBEH- 
0 10 KOCHHycaM M CHHycaM. 

Uerpipe paccMaTpHBaeMbIX CUCTeMbI 34MeHOli MepeMeHHEIX 


Dors1 = Xak+5—1) t= 10 a 3, 4, 
cCBORATCA B OJHY 


-0O 
>) CieXe = 9, (6) 
i=1 
We KOSPPHUMEHTHI Cie WOMYAaOTCA MPHPaBHHBaHHeM COOTBETCTBYIOMMX Wie- 
10B B cucTemax (95) u (6). 

OrHocuTejbHO cucTembl (6) MOXKHO JoKa3saTb CJeyloulue COOTHOINCHHA, 
me opunene TIpH JMOOBIX €? Hi [e: 


T] lee! =9, YS lewl < +o. (7) 
t=1 i—ic—1 
i#k 


Tlostomy GecKoHeyHbi onpemenutTemb P, cCOcTaBJIeHHEI M3 SJIeMeHTOB 
MaTpurpl ||Czz|, cxoquTCA aOcomOTHO Hu, ecIM Py eCTb oOnpedeuHTeIb N-ro 
PART 


nopayKa, moulyueHHb us P BblepKuBaHHeM B P BCeX CTPOK H cron 
c Homepom N >n, To lim P, = P. 


n—-co 


Ila cyulecTBOBaHuA HeTPRBMaIbHOrO pelleHuaA cucTembI (6) HeoOxozuM 
yTo6b! 6biio P = 0. Orpanwunpasch culyuaem n= 4, MoyuHM MpHOmMKeHHC 
ypaBHeHue Jian onpemesenua B, KOTOpoe, KaK MOXKHO BUJeTb, CipaBeVIHE 
lO UNeCHOB, NPONOpuMOHabHbIX e*. ITO ypaBHeHHe OyjeT 


| Se5mt4 (Eo, qi) Seom+1 (Eo, | 
: SCrm44 (Eo, quip See haat) qz) 


| COS 41 (Zo, 91) 2 Ces my (Eo, q2) 
Ceom4y (Eo, 41) p Clom+4 (&o, q2) 


Faved 


| = — (2m + 1)?p2. ( 


IIpu e =O ypaBuHenne (8) nepexoquT B ypaBHeHHe JIA KPyrOrO BOVIHE 
Boa H pacnayaeTca Ha [Ba YpaBHeHHA JIA BOJH C pa3JIMUHbIMH HalpaBJe 
HHAMH BpalleHHA MJIOCKOCTH NOJApPHsalHH. 

YpapHenve (8) C ykKa3aHHOM TOUHOCTbIO OTHOCHTeIbHO ¢é? CmpaBel JMB 
AA sHOObIX 3HaYeHHH py. OHaKO pellieHne ero, KaK M WIA KPyrJOro BOMHC 
BOAa, MPOcTO MPOBOANTCA JIMWIb WIA cmaOorMpoTponHoH cpewbl T. e. A 
cayyad P,< 1. Ja storo cayuad KpuTHYeCKoe BOJIHOBOEe UHCIO k? = wey, — fF 
A BOE! Aypzrup NOJyuaeTCA PaBHbIM 


af See 285 ace 
= RE tte Payee 6° secre oh ge mal ’ 


u 


— 
Ce 


rae ky = = J (Va) == 0; 

Suauenne Rk, ompesemseT WBE CHCTeMbI HOPMaJIbHBIX BOJIH B THPOTPonHOt 
BOJIHOBOJe. STH BOMHbI MOKA ABJIAIOTCA HE3aBHCHMbIMH. OgHaKo, eCJIH MMeeTC: 
IPHUHHA, CBASbIBAIOWaA UX, HETPYAHO MOKa3aTb, TO OoNbIWAA OCcb dM, 
MNOJAPH3alNUN pesyJIbTUpylolleH BOJHbI MOBOpauMBaeTCH Ha eJMHMUE JVIMHE 
Ha yroam ), mpuyem 


2 2 . 

o=V8+E, (10: 

re ¢e— yrom nogopoTa GoubWOH OCH dVIMNICa NOMApPHsailNH 3a CueT 9JIMM 

THUHOCTH IPH pg =O, a b,—yron NOBopoTa OombUIo ocH auauNMCca Noma 
pusaluu 3a cueT rupoTponHocTH mpu e? = 0, npnyem 


2 2 
j Pind fie elon b os pubBoomaer (11 
8 ue Bo ; a vit U4 


OrmeTuM, 4TO MpuMeHeHHe K JaHHOM 3aqaue TeOpuu BOSMYWIeHH He pH 
BOAAT K BbIparxkenusam (9), (10). Dro oOcToATebCTBO MOX%KHO OObBACHHTD, pac 
CMOTPe€B CTPYKTYPy HOPMAJIbHBIX BOJIH Hinvap MW mpouecc UX o6pa30BaHuA 


MoxHo moKa3aTb, TO Koapbunnentst Don+, upH m > 0 no Kpalineli mep 
MpONOPUMOHAIbHbI pe”. Tlosromy Mp MawbIX py HU €? C TOUHOCTbIO JO Be 
JMYMH BTOporo NopsyKa MasocTH Ia KOMNOHeHTE! E, cipaBefMBO BbIpa 
*KeHue 


fz =, Ce; (55 91) C1 (4, 91) + i (@ + Va? + 1) Sei (&, 91) sex (9, 91) + 
+ [Cex (§, G2) ce (9, Go) + i (a +V a? + 1) Sey (E, ge) Sei (7, G2)I}- (12 


1 Re 
Syech & a (he, + 1) roar Hi 62. Do ompefesseTca BbIOpaHHbIM YCJIOBHeM HOP 
MMpOBKH. 
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; 


é 


IIpx a—>0O ana JaHHoro p, BOMHBI Cc KOMNOHeHTamu E+ NepexOAT B Be: | 
MalollWecA BOJHBI KPyrioro rupoTponHoro powHoBosa. IIpu a—oo yaa 


KCHpoOBaHHOro e? BoNHEI EX mnepexoMAT B [Be HOPMAJIbHBIX BOJIHbI H30- 
NHOFO SJJIMMTHYeECKOCTO BOHOBOsa. Bech 9TOT Mpouecc nepexoga OT OMHOrO 
a HOPMa@JIbHOM BOJHbI K JPyroMy MOXeT MpoUsoliTH MPH CKOMb yroqHO: 
TIX Uy H €*. TlosTOMy MasOCTh BeJIMUHH p. He? He MOKeT paccmaTpH- 
bCA KaK MaJIOCTb BO3MYILCHHA, WM TeEOPHA BO3MYLICHHM eCTeCTBeHHO jlaeT 
aBHJIbHbI€ Pe3YyJIbTaTbI JIMIUb B OONacTAxX a<<— 1 nat. 

Hopmanbuble BOJIHbI SMNTHYECKOrO BOMHOBOMa B KAKO TOUKe ero No- 
PHSOBaHbI SJJIMNTHYeCKH, HW JIMWIb Ha CTeHKaX BOJIHOBOLa NOMApPH3alnA: 
Jsetca JiMHeiHOH. B oTsMune OT Kpyrscroe BOJIHOBOJa, Ha OCH BOJHOBOLAa 
JiHa NOJIAPH30BaHa QJWIMNTHYeCKH, MW AaMIVJINTYJbI NpaBo- u JICBOBpalllaroulelicn: 
JHbI B yKa3anHOM NpHOMxKeHun OyLyT COOTBeETCTBeEHHO pPaBHEl: ~ 


p= D'(1+9*) +4 (1 94)|, Bs = DU(I—2)+ 2 (1 +¢4)], (13) 


eot mat V1 +o, gy = eas , D’ — nekotopaa mocTosHHaa. 


| Onaunrnunoctu JF HOpManbHBIX BONH Ha OCH BOMHOBOLAa 6yLYT: 


= 4—a/4 fe 
Grete ee UU |, 


0 4+ Go/4 
ue Gn Ae Bia?” ee 
tig alighted ve i+ en 
J ~ 4—qo/4 ot pate P41 Bea? ; 


| 

| 

V3 ppipaxennit (14) onsaTb MOXHO MpPOCJIeWTb BeCb MpOuecc SBOJIOMMK’ 
rt 

ont Hi rnp. 

3. Ucnonp3ya Bpipakenne Jia 8, erko HaliTH COOCTBeHHbIe YaCTOTHI 9JINM- 

AueCKOTO pe3sOHaTOpa IHHOH 0b, wWemHKOM 3anomHeHHOrOo depputom. Jina. 

‘oro OcTaTOUHO NoNoKUTh P* = nx/b u satem U3 BEIpaxkenui Wid Bu k* 

ATH wt. 

SaMeTHM, YTO Np MOMeMLEHHH B BOJIHOBOL JIM pesoHaTOp oOpa3sia dep- 
1Ta KOHEYHOH JVWIMHBI y Topla oOpasia BOSHHKAIOT BbICIUMe THMbI BOJIH Kak 
) pajvaulbHOU, TaK HW MO yruOBOH kKoOpyuHaTe. OfHakKO Mp Maou 9duMO- 
[WHOCTH AMIMMVJIMTYAbI BbICLIMX THNOB BOJIH MO yrOBOH KOOpAHHaTe OyAyT 
a JIbT . 

VY302%xeHHOe BBbIIUe MOXKHO MOBTOPHTb AaHaJIOTHUHbIM OOPa3soM JIA T1a3Mbl. 


Tlocrynuso 
4 IV 1957 
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Jloxaagm Axkayemun nayr CCCP 7 
1959. Tom 128, Ni 2 | 


B. HW. CKOBEJIKMH 
O ®YHKIMH MAPHHTHOTO NOTOKA B TPEXMEPHOM IIOJIE 


(ITpedcmaeaeno axademurxom C. A. Bekwuuckum 18 V 1959) 


B pa6ote (1) ccbopmMysmpoBaH BapHalMOHHbI MpHHUMN, Ha OCHOBe KOT( 
poro flaH MeTOA MpHOMxKeHHOrO PelleHHA KpaeBbIX 3aay MIA MOCKAX 
OCECHMMETPHUHBIX CheppOMarHHTHbIX CHCTeM B Howe TOKOB. B 9THX BY 
clyuadx, MOMO06HO TOMY Kak 9STO Jle/laeTCA B FHApOAMHAaMuUKe, Mose ompeewi) 
OCb OMHOH cbyHkuMeH MarHuTHoro noToKa @. Jia mocKux obsacTel, B KC 
TOPbIX MAarHUTHaA MPpOHHWaeMOCTh NOCTOAHHA HM OTCYTCTBYIOT TOKH, (yHKIM 
MarHHTHOrO MOTOKa paCCMaTpMBaeTCA KaK MHHMaA YacTb KOMIMJIeEKCHO 
MOTeHWHasla, YOBseTBOpAOlan ycuoBuam Koum—  Pumana (7). B obome 
cmyyae [Id ONMCaHHA TpeXMepHOrO MOJIA HEOOXOAHMO BBeCTH Be HelIpepblk 
Hble BCIONY (YHKIMH MarHuTHOrO NoTOKa } u %, KOTOPbIe CBA3aHbI C MarHH’ 
HOH MHgyKuMeH B cooTHomenvem B= V)xV9. Ilopepxuocru ¢ = cons 
= const ABJIAIOTCA NMOBEPXHOCTAMH MArHHTHOFO MOTOKa; MepeceyeHua sOObI 
ljByx moBepxHocteh > u 9% OOpasy!oT CHOBbIe IMHMH NOTA; MmpousBeseHu| 
(b; — 2) (83 —%_) OMPedeAeT MOTOK MarHHTHOH HHAYKUMM B OOsacTH, orpa 
HHYCHHOH NOBePXHOCTAMH 4, bd. HW 91, %y. C momoubio dynkuni >, 9 Bos 
MOXKHO MOCTPOMTb JiarpawxKHaH JIA TpeXMepHOro MOA MU OGOCHOBATD B OGLE! 
cyuae BapHalMOHHBI NpuHWAN, chopMysmpoBanup B (*). Jia nocrpoeHu 


il 
JlarpaHxKHaHa BBefeM «BeEKTOP MarHuTHOrO oTOKa» R = ap (bV3 — 8V9) | 
«TJIOTHOCTbh MOTCHUMaIbHOU (YHKWMM TOKOB» uw = —jR, rye j —BeKTOp MOI 
B2 


HOCTH TokoB. Ecnm uepes w= \HaB OO03HaUMTb MJIOTHOCTh MarHHTHO 
0 
39Hepruu NOJIA, TO JarpanKuaH L=w-u. 

BapuallMOHHbIH MpPHHWMN MOxKeT OvITb cPopMyIMpoBaH CAeyouuM oOpa 
30M. Cpe[M BCeX BOSMOXHBIX CO/CHOMMAIbHBIX TMOJIeli MarHuTHOH MHLYKOM: 
IPH BbIMOHeEHMM 3aaHHbIX FPpaHHYHbIX YCJIOBHM JIA JeUCTBMTebHOrO NO 
3aMKHYTOH MarHuToctaTMyeckoH cucremb! (') wHTerpa mo mpocTpancTs 


oD =\Ldo IIPHHHMaeT HaMMeHbilee 3HauUeHHe. 
2 
MarematTuyeckoe BbiparkeHve MpHHIMMa CBOLUTCA K ypaBHeHulo SE =| 
mpu yctosuu divB = 0, koTopoe BbINOJHAeTCA TOXTeCTBEHHO, ecm 3a onpe 
ematomMe nove BeMYMHbI MpHHATb >, % Mcnomssya tomnectso H dB = 
= dB* /2y. WM BbIparxkad MarHATHy!o MPOHMMaeMocTb p. (1A U30TPOMHOL cpeb) 
yepe3 


VEX VO le oe tees 


mpeyctaBuM L B Buse 


Bs 
Ale) An at B A 
L=— z, j@V8—9V$) + = \ tay = LLY, 8, Vp, V9). (1 
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| Ycuosve MuHuMyMa E rpHBouT K ypaBHeHHIo 
a ee OL OL OL \ 
a \\C35 V ang) b+ (Ge — Vane) 0} do + 
oL OL aL aL 
PN ove tt aye 69] nds-+\ (sup 8 + ayy 80 )nds=0, (2) 


o 


N— HOPMaJIb K MOBEPXHOCTAM, Ha KOTOPHIX TePNAT paspbIBbI MarHUTHas 
OHMWaeMOCTh pw WIM TOK j; CumBo [A], onpefeseT pasHocTh 3HaueHuii 
iimuuHb! A mo O6eHM CTOPOHaM NoBepxXHOCTeH paspbIBa s; so — HeKOTOpad 
BePXHOCTb, OXBaTHIBAIOMLad MArHUTOCTAaTHYeCKY!O CHCTeMy. 

OL ie. dl ie il 

| a real ae, Bee momag)? ape Ba VG 
div j = 0 (ua, 4To To xe camoe, [jn]; = 0), MHTerpamp! B (2) no MoBepx- 
CTAM S H 6 MOXKHO MpeoOpa30BaTb K BUY 

4 


Hes \ (V9 84 — Vp 89) nx H].ds+—| (v9 8b — Vb 89) nx H ds. 


| Yuurpipas, 4To 


s Ss fo} 


| Tak Kak BHe TOKOB, KOTOPbI€e 3aH¥MaloT OrpaHHveHHoe MpocTpaHcTBo, 
wie H umeer noTeniuas, TO MOXKHO BbIOpaTb TaKy!0 MOBepXHOCTb ¢, YTOOBI 
<H =0. 3ro cyemaTb Bcerya BO3MOXXHO, TaK KaK HeOOXOJ,MMbIM M JOCTa- 
WHBIM yCJIOBHeM CYIJeCTBOBAHHA MOBEPXHOCTH, OPTOTOHAaJIbHOM KO BCeM 
XTOPHBIM JHHNAM H, saBasetca ycnosue HrotH = 0. 

Torga (2) npumerT Buy 


aE =\\( ap — Vang) + (Se —V ave) 29] do 4 


fo) 


+O 1(V9'86—Vo 69) nx H]ds = 0. (3) 


} 
| Vis (3), B YacTHocT’, nowyyaeM [Ba ypaBHeHHA 9JIIMNTHYeCKOrO THA 
DapHeHua OcTporpascKoro), H3 KOTOPbIX MOX%KHO ONpeesUTb b, 9: 


oF V we = (7 rot H— — j) Vo =0, 


op ONO Ax (4) 
aL aL 4 Abe 7 
a9 V sae = (— aq totH +i) V} =0, 


eCTeECTBEHHble TPaHHuHble yYCJIOBHA 


[aay 8], = ae lV8axHL = 0, (5) 
a n|. =— 7 [VénxH], = 0, 


BUBAJICHTHBIe TpaHuynomy ycwslosuto [H,]; = 0. Y papuenna (4) onpememaror 
}OCKIMM BAXPA MAPHHTHOFO MOA Ha HOPMaJIM K MOBePpXHOCTAM MarHUTHOrO 
TOKA. 

| Jina woKa3aTeJIbcTBa CYIUeCTBOBAHHA CHAbHOrO MMHUMyma E uw TeopeMbI 
MucTBeHHOCTH Wa Hoa H HeoOxoqumo mocTpouTb dyuKunio Beliepuirpacca 6 
pHaunoHHol mpo6nempt. Ilo ompenestenuto (*,°): 


8(L) = L(i, ¢, 9, Vo, V9)— Lind, 9, Vo, V8) — 
ees (2h (pp) +--+ Sp 


jag Op i 0q; 


€ Joe AGE, d, v, Vo, V9), i= Ov / Ox, po = Ov / Ox. qi = dp/ dy, 
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gg =09/Oy, r,=Ob/02, fz =09/0z. OveBUAHO, ITO MA MarHUTOCTaTHy) 
cKoli cuctemp & (L) = &(w +-u) = € (w), rak Kak @(u) =0. | 

Jlna nocrpoenua bynkunn $(w) ocTaTouHO, TOOL! BbINOHANNCh MM} 
ycsoBus (3): 

1. BeaKoe pemenue ypasHenua SE = 0 yoBseTBOpAeT CaMOCONPAXKeHHE} 
ypaBHeHuamM (4). 

2. Ecau (>, 9)—pemenne ypapuenus 5E = 0, To cyulecTByeT no Kpay 
Hefi Mepe ofHa cucTema runepnosepxuoctelt ¥’, 0, yoBeTBOpAIOMIMX ype} 
HeHusAM (4), KOTOPbI€C MOKPbIBalOoT FHMePpNOBePXHOCTH-3CTpeMaJlH b, 9, 3aBHC} 
lo KpaineH Mepe OT OHOrO mapaMeTpa % HM TakWe, YTO Ha NOBEPXHOCT| 
9KCTpeMaM BbINOJHAIOTCA ycnoBpua SIkoOu: OV /Ox= py, 00/0x =} 
OV /dy=q, O0/dy=q, OF /0z=%, 00/02=71p. 

Ycuosue | BbinomHAeTcA BCergqa, TaK KaK OHO ABJIACTCA YCJIOBHeM CT 
wuoHapnoctu E. Ycuiopue 2 Take BbIMOJIHACTCH, TAK KaK 3a WY u O mox| 
mpuHatb b+a u 9-+a. Kak NoKa3aHO B (4,5), Qua slarpananana TH) 
L* =w coorsercTBywulad (ba30Bad THMepMOBepXHOCTb BbIMyKJa u 6 (W) DI 
CnenosatembHo, &(L) = 6(w) >0, orkyya cneqyeT CYMeCTBOBaHHe CHJIbHO 
MuHuMyMa E, ecu TombKO E CxOgMTCa. ; 

Tleppuunoe MarHuTHoe movie B BakyyMe yObIBaeT C paccToAHWem Kak 
a BTOPHUHOe Tose, MOAB/IAIOMeecA OT MHAYWMpOBaHHOrO HamarHuyenns, yO! 
paet Kak R-? CyemoBatTeJibHO, oOmjee Nome yOniBaeT Kak R™*. Bxonaun} 
p L noreHi\vaibHad (byHKIMaA TOKOB jaeT KOHeUHOe 3HaveHve MpH MHTerp} 
poBanuy no Q. 

Tleppoe Hayao TepMOAHHAMMKH JVId MarHeTHKa MMeeT BUT (°) 


{ 

BF = —S8T +7 | HeB de, ( 

Q | 

rye F —nomHan cBoOolHad SHEprHA MarHeTHKa B OObeMe Q; S— 9HTponul 


T —Temnepatypa. Ecm BapbupoBaTb >, 9 npn T =const u npu duKcup! 
BaHHbIX 3HaYeHHAX Ha o, TO SE=O0. ITlostomy us (6) cnenyer SF = 6E | 


—s \ udwo = —$ \ udw, oTkyla \ ude =—F. C pyro croponn (' 
1 : 
Peis >) jaDa, rye Da—NoTOK MarHUTHOH MHAYKIUMH Yepes KOHTYp a- 
TOKa, OTKYa 
1 : 
ee = Se 


Bue oOmacTtu Tokosp L y6piBaeT Kak R~4, caezonareabno, \ L de CXOJUTC 


Ecau $, 93 yHOBNeTBOpAIOT YCOBHAM, MIpH KOTOPbIX HampsA2KeHHOCTh MarHy 
Horo NoOJA H yObipaeT Kak R“, To u3 cxoqumMoctrn E u nosoxUTebHOC’ 
byukuuu Betiepiurpacca & cnenyer (4,5) equHctBeHHocTb noma H, yQoB1eTB 
patoulero cucteme (4) HW rpaHHuHbIM ycyioBuam (5). Tak Kak ucTHHHOe nO, 


YROBJIeTBOpsAeT ypaBHeHuamM Maxkcpesa rot H = =" j, a CJIeOBaTeJIbHO 


ypaBHenusm (4), TO B CHJIy TeopeMbI EAMHCTBeHHOCTH ypaBHenus (4) ypa 
HeHua MakcBeJiia SKBMBaJIeCHTHbI. CyllecTBOBaHve CHJIbHOrO MMHHMymMa E 
TeopeMa €MHCTBEHHOCTH It TOA H fatoT BO3MOXHOCTH NOCTPOHTS MHH 
MM3HPYyIOllMe MOCICAOBATeIbHOCTH $1, de, ---, Dn, --. H Oy, Sy, ..., Sn, ee 
CxXOMAULMeCaA MO MeTORy Pura kK TakuM 3HayeHuaM ¢, 9, KOTOpple onpexenat 
HCTHHHY!O HHAyKunto B, yOpiBalolly!o c paccrosHuem Kak R-2. 

Merogzpl NOCTPOCHHA TAKUX MOC Je AOBAaTeMbHOCTeH H NOJIHEIX CHCTeM (byH 
WMH JaHbl B (*). Ec o6nactb Q orpannyena 92kpaHom, yepe3 KOTOPbIM Mé 
HUTHbIN NOTOK HeBO3MO7KeEH, TO Ha 9KPaHe JOJMKHbI BbINOJHATECA rpaHHuH 
yCJIOBUsi ¢ =%=0. Bo Bcex cayyanx na noBepxHocTu Pa3spbIBa & U3 yes 
BH (5) BbITeKaeT PaBeCHCTBO KaCaTebHBIX COCTaBAAIONIMX Toma H no o6e 
CTOPpOHaM NMOBepxXHOCTH pa3pbiBa. 
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PapeHCTBO HOPMaJIbHBIX K MOBePXHOCTH S COCTABJAIONINX MarHuTHOL 

AYKUHH CJlelyeT H3 HeNpepbiBHocTH dyHKuHH d, 9% Ecau mnooxKuTp 

=[(x, y), } =z, j=j(x, y), To kak YacTHDI cryyal nomyunM naocKyto 

APHUTOCTAaTHYeCKy!O CHCTeEMYy; JIA CHMMe€TPHUHOH OTHOCHTeIbHO OCH x CH- 
Zz ° : 

emi ) = f(r, x), % = arc tg-- j=4(7,.4)9 te! 7 = 7? 27a LObatiem 

yuad paccMoTpeHubl B (2). 


MockosckHit rocyapcTBeHHbIi yHHBepcHTeT Tloctynuao 
um. M. B. Jlomonocopa 18 V 1959 
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Jlokxann Anxagemun nayrx CCCP nat 
1959. Tom 128, Ne 2 ty fs 


PH3H 


K. A. OCHMOB 
CTPOEHHE WH JHEPFHWA FPAHWL 3SEPEH B METAJIJIAX 
(IT pedcmaeaexno axademuxom H. I]. Bapdunoim 5 V 1959) 


B reopuu AucoKauul (7) JoKa3aHO, 4TO rpaHHlbl MexKAy KpucTaaM 
pH ‘MaJIbIX yrulaX HX e30pHeHTaWHH MOryT ObITh OMHOZHAYHO OMMCAaHbI Ke 
OMpeWesIeHHbIe CHCTeMbI JUCIOKaWHH. OHepruA PpaHUlbl MOXeT paccMaTPMBAT, 
CA KaK 9Heprua OOpas0BaHHA CHCTeMbI WucOKalMH, OHA MmpedcraBlneT coO¢ 
3Hepruio JecbopMalluu cABura B KpHcTaMyecKOH pellieTKe MH ABJAeTCA PyHy 
uve yraa Je3sopventaynn. B cuyyae OoubuUIMX yrvIOB OMmMcaHHe rpaHHIlbl 
IIOMOULbIO CHCTeMbI JMC IOKallMH Tep ACT CBOIO OHO3HAUHOCTH H COOTHOLICHHE Me} 
ly aTOMaMH Ha rpaHUlle ABJIACTCA AHAJIOPMUH‘IM COOTHOLIEHHIO, CYLLeCTBY]; 
IeMy B 2KHAKOCTH, TaK UTO PpaHulla Cc OOMbIIMM yrsIOM Jes0pveHTaluu 9<BI 
BaJIeCHTa CJIOIO X%KHKOCTH TOJIMHHOIO HECKOJIbKO ATOMHbIX pa3MepoB (%). I]| 
yrmax Gomee 15° Cmouyxosckui (°) Honyckas BO3MOXKHOCTh OObeLMHEHUA C} 
JIeIbHBIX JMCOKalWH B MyYKH, Tpo3fbaA, KyYH c OOpasoBaHHeM «OOJbUIMI 
TMCAOKaHH, paseJIeHHbIX MaJIO pasyNOPAROVeHHbIMH OOACTAMH PellleTKH, 
TOJIbKO IPH yrsax Oomee 35° sTH KOaryMMPOBaHHble AMCMOKalMN OOpasywT | 
rpaHulle CMJIOWHYy!O pasynopxoveHHyl!o OONaCTb. OQHeEprHu pa3sJIMUHbIX THME 
rpaHHl, 3epeH OblviM BEluMceHEI! Pugom u Woxau (1%) u pan pep Mepse (i 
Ypasuenve Wokmu — Puga mower OpiTb mpefcTaBeHo B (bopme 

wb | 

| eee ey ae ( 

re ~ — 9HeprHua Ha eHHULMY MIOWaM PpaHUubl; | — MOyJIb CABUra, KOT, 
ppt Geperca B MpelnoIO%*KeHHM yNpyro-H30TponHoli cpesbl; 6 — Bextop By. 
repca; v — Kkoadduluent Ilyaccona; § — yrom e30pMeHTaluu uM yrou O| 
HOCHTEJIbHOrO MOBOPOTa COMPALAawWUMXCA KPHCTAIJIOB OKONO OOmIel ocH, J 
*KallleH B MJIOCKOCTH rpaHHitbl; A — mapaMmeTp, 3aBNCALLMH OT Heynpyrol 9He 
rua spa MucnoKkalun. 

Ypapueune (1) Obli0 BEIBeEeCHO JIA TPaHHUbl, CHMMeTPHUHO HaKJIOHHOH } 
HeOobuve yruibl 8/2 no OTHOWeHHIO K JBYM KpucTaamM c mpocTrol Ky6uy 
ckol pelwerkKoH. Bpiio, oMHakO, NOKa3aHO, YTO aHaTOrM4HOe NO PopMe ypaBE 
HM CMPaBeAMMBO IA oOulero clyyad PpaHHlbl MEKLy KpucTranamu KyOuu 
CKOH CHMMeTPHH; YC/IOKHeEHHe THA FpaHHI[bl H CTPYKTYPbl CONpsAraloulAx 
KPHCTAJJIOB TIPHBOAHT He K H3MeHCHHIO BUla ypaBHeHHA, a TOJIbKO K HeKO 
PbIM H3MCHCHHAM OTJ@JIbHbIX €FO UJICHOB. ; 

XOTA TeOpHA OFPpaHH4MBaeT MPHMeHUMOCTb ypaBHeHus (1) OOmacTbIO M 
JIbIX YIJIOB JesopuenTattun (He Oomee 15°), Korga paccrodHue MexkKLYy AucnoK 
IMAMM Ha rpaHutle h > b, ono XOpouio cormacyerca ¢ SKCNeEPHMeHTAaJIbHBIN 
3HaYeCHHAMM SHEP PpaHull 3epeH B MeTaIMaX JaxKke pH OTHOCHTeIbHO Gon 
umMx yruiax (25—30°), Kora hb. CoorBercrBue Teopnn Cc SKCHepHMeHTOM J 
SoubLIMX yrioB Puy OObACHAeT BO3MOXKHIM YaCTHUHBIM B3AHMOYHHYTOXKeHM 
ommOok mpu SombutMx yriax. Bo3smMoxHO, OAHAKO, UTO OObACHeHHe MOK 
ObITh JaHO Ha OCHOBe BbIlleyKasaHHOl MMCIOKAalMOHHOM Mosenu Cmosyxo 
ckoro. | 

Ilokaxkem Tenepb Ha TpuMepe MeTaJJIOB C rpaHelledTpupoBaHHoli u OObeEMH 
I€HTPHPOBaHHOH KyOMUeCKHMM pellleTKaMH, UTO SHEPIMA rpaHHl 3epeH c ou 
IWMMM yIvlaMH J\e@30pHeHTallMu, paccuMTaHHadA MO ypaBHeHuto (1), no Benuun 
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eHb OM3KO COBNaaeT c SHEprMel aKTHBALLHH MPOeccOB BOZSHHKHOBCHHA B 
CTAINAX OUArOB MpelebHOM TePMOAMNHAMMYeCKOH HeyCTOHYMBOCTH ATOMOB B 
ACTAJIJIC WIM OUAFOB «IOKAJIbHOFO MaBsICHHA», MOHATHE O KOTOPOH M3JIOXKeHO 
TOpOM B paOoTax (° 1°) uw 3HaueHHaA KOTOPOM AVIA MHOrMX MeTa/IOB Onin 
iCCUHTAaHbI (*) MO ypaBHeHHIO 


Soe Use 
q = —Ts| pager (6.7 — In Ts) — Soe], i) 


e@ Hr, — Hoge — pasHocTb 3HayeHHH TenocoxepxKaHuA TBepLoro MeTaJIa 


HM TeMIlepaType MaBeHua T; uw pH cTaHMapTHOu Temnepatype 298,16° K; 
93° — JHTPOMHA TBepAOrO-MeTasa IPH CTaHAapTHOH TemMepaType. 

Jia pacuetos no ypaBuennio (1) B camyuae MeTaJJIOB C rpaHelleHTpupo- 
\HHOM H OObDEMHOLCHTPHpOBaHHOli KyOM4eCKNMH pellleTKaMUu, OyeM MpHHH- 
Tb: {4 COOTBETCTBYeT CpeJHHM 3HaYeHHAM MOJLy- 15 
1 CIBHra B peaJIbHbIX MeTaJvIaxX pH KOMHaTHOH 
ieee type, b—=a, rye a—nocToanHas peuier- 
14; v>0,34; unco aTOMOB Ha eAHHMILY Momann 
\AHUILI 3epeH OyeM IIPHHHMAaTb paBHBIM cper- 


MY UHCJTY ATOMOB Ha eJMHMILY MollamM pas~ %& # 
AWHBIX TJIOCKOCTeH B KpHCTaax, T.e.n—~ 1 /4r?, = 
ie f—pafuyc aroma, paBHblt 0,353a u 0,433a = § 
\OTBETCTBCHHO JIA MeTaJJIOB C rpaneleHTpupo- %& 
1HHOH MM OOBEMHOLECHTPHPOBaHHOH KyOuyeckuMH =< Od 


smeTkamH. Ilo Bah yep Mepse (*) napametp A 
DMMEHHTeJIbHO K ypaBHenuto (1) MoxKHO TpPHHsATS 
BHBIM In[e(1 —v)p, 2n(1 —2v)], rae e—cc- 
BaHHe HaTYPaJIbHBIX JIOrapHMoOB; wu, — KOHCTAaHTAa 0 ce 
pAIKa BeMYMHbI MOAYJIA CABura pw; TpHHumast 6 30 45 0) BD 
=u WH v=0,34, nonyawm A~!. @ 
Ilo ypapHenuio (1) sHeprua y paccuuTpBaeTcAH Puc. 1. Queprua rpanum sepen 
BIMHO B 9prax Ha lcm?. Sneprua rpanuubi Ha ogun © 8 SaBNcHMocTH OT yraa Nes- 
OpHeHTalHu 9) AJA MeTaJJIOB 
oM OyyeT paBHa E = y/n. C TpaHelweHTpupoBaHHOl KY- 
Tlomb3yicb YKa3aHHbIMH BbILNIe 3HAYCHHAMH CO- OuuecKkoH pewleTKoH. Eguunu- 
BeTCTBYIONIMX BeJIMUHH, H3 ypaBHeHua (1) Mo- Wa u3mMepenua wre, paccun- 


. TaHO lO YpaBHeHHtoO 3). 
YH: ape Nee a ie 
E~ 1,356 (1 — In 8) pr? (3) 
Id M€TAJIJIOB C TpaHelleHTpHpoBaHHOH KyOuyecKOH pelueTKON u 
E~6(1 —In@) pr (4) 


A MeTaJJIOB C OObeMHOMeHTPHpOBaHHOH KYOMYeCKOH pelleTKOH. 

Ha puc. | mpefctaBnen rpadux dyxKunn E to ypapuenuto (3). Ha pu- 
HKe BUHa IWupoKkKad OOmacTb MakcumMyMa. IIpu 9=1 payuaH nponsBeze- 
e 0(1—J]n@)=1, u ono aBJseTCH MaKCHMaJbHbIM. IlosTOMy MaKCHMaJIb- 
i¢@ 3HaueCHHA ZHEPHH TpaHUllbl, paCcCUHMTaHHble Ha OHH aTOM Ha rpaHuile, 
ruacHo ypaBHenusM (3) u (4) Oyzyr 


E f215385 pr, (5) 
EEA (6) 


OTBETCTBCHHO JIA MeTAJVIOB C rpaHeleHTPHpoOBaHHOH U oObeMHOMeHTpHpo- 
AHHOM KYOMYCCKHMA pellleTKaMH. ) 

Suauenut Em, pacCuUMTaHHble 10 ypaBHeHuam (5) u (6) Waa pata MerTai- 
DB lpuseseubl B TaO. 1. Tam 2xe mpHBeyeHbI 3HaUeHHA UL, 7? HM Gg HM OTHO- 
feHve E,,/g. M3 TaOnuubl BUAHO, YTO JIA OOJIbUIMHCTBAa paCCMOTPeHHbIX Me- 
JOB 3HayeHHaA E, U g OM3KO CoOBNadaloT; WA aJOMHHUA pacxorwKeHne 
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M@xKY HAMM cocTaBideT 93%, 4TO OOYCJIOBJIEHO, BO3MO2KHO, 3aBbILICHHbIM 3Hé 
yeHHeM MOAYJA CABura JIA asOMMHUA. B cpeqHeM JIA PaCCMOTPeHHbIX Mé 
TaJIJIOB MO2KHO IIPHHATb 
En~q.: (i 
BeinomHeHMve COOTHOIMeHUA (7) MOxKeT O3HAYaTb, YTO 9HEPruA OOPasoBaHU 
jucioKalult Ha rpaHullax 3epeH B MeTaIaX He MOMKEeT MPeBOCXOAMTb Be! 
Hy 9, KOTOpasd paccMaTpHBaacb Hamu pauee (7, °, *°) Kak mpelebHOe, KPHTI 
yecKoe COCTOAHHE TepMOJAMHAMHYeCKOH Hex 
CTOHYHBOCTH ATOMOB B KpHCTae, B YaCTHO 
culyyae COOTBETCTBYIOUee, HalmpHMep, «JIC 
KaJIbHOMY IlaBJIGEHHIO» B KPHCTaJJIM4eCKG 
cpene. Tenepb BeMuNHa g MOXKeT paccma’ 


~ 

iS PHBaTbeaA Tak»%Ke Kak pelleibHad SHEP 
% TeopMalluu cABura B KPHCTaJJJIM4eCKON Ps 
8 werke, KoTOpasd OyJeT «OKabHO pacnaBIe 
= Ha» B TeX CBOHX OObeMaX, Te 9TO 3HAYeHE 
3 0 3HeEpruH JOCTHrHYTO. 


15 @ 45 8 75 H Hanuune cooTuomeHua (7) cormacyerTc 
@ c mpegcrapsenvem Mokau u Puga (*) o rpi 
Puc. 2. Tpadux okcnepumentampunix HAE C OobLUIMMH yTvlaMu Ae30pueHT aie 
3HaueHHit oHeprum akTuBauuu AH KaK CJlIO€ XKHAKOCTH TOJIMMHOH B HeCKOJIbK 
caMonuppy3HH MO YTpaHHlaM 6H- ATOMHbIX Pa3MePOB, XOTA, BO3SMOXKHO, CTPy] 
KPHCTaJIJIOB HHKeJIA B 3aBHCHMOCTH TYpy TaKOH TpaHUUbl JyyWle paccMaTpHBal 
OT yrvia MesopHentTaunn O KpucrTau- 
nop (#2). 3Hauenne E,, paccunrano KAaK SKBMBasIeHTHYIO CTPyKType KpHCTAadJ 
io ypapuenmio (5), sHavenve g—no MPH TeMlepaType, MMBICHH A. 
ypaBHenuio (2) Sueprua rpaHwuy s3epeH oOycsoBser 
JesopweHTal\weH conmpsxralouluxcA KpucTa. 
JOB, HM €€ HCTOUHHKOM He ABJIAIOTCH TeMOBbIe KONeOaHuA aToMoB. IlosT¢ 
My paBeHcTBO Enq, rile g mpelcTaBaaeT coOoH SHEprHuio aKTHBALLHN pxAla pé 
meccOB B MeTamax (° 1°), mower paccMaTpHBaTbCA kak yKa3aHHe, YTO [| 
paa mpolleccoB, MoryllMx mpoTeKaTb Ha rpaHHWax c OobWIMMU yrsiaMn Jel 
OPHeHTallMH, AKTHBUPOBaHHOe COCTOAHHe yxKe NOATOTOBMeHO Mes0pHeHTallue 
3epeH, T. €. OHO OOyCJIOBMEHO 3/,ecb UMCTO TeOMeTPHYeCKUM (akKTOpOM, H Tend 
BOHM AKTHBAaIlMM MpolleccoB He TpeOyeTcA. OTOT BbIBOA MOXKHO MpOMJIOCTpH 
POBaTb Ha IIpHMepax camoxuddy3un no rpaHullaM 3epeH OHKPHCTasJIOB HK) 
Jif W pocTa 3epeH B CBHHILe. 
Ha puc. 2 noka3aHa 3aBHCHMOCTb SHepruu aKTHBaluu camMog_udpysun Ad 
MO rpaHutlaM 3epeH OuKpHcTa0B HUKeIA (99,99%) B 3aBHCHMOCTH OT yrJia } 
MO SKCNepHMeHTaJIbHbIM aHHbIM Any3erpoBe Mw CuHHota (3°). Tam xe yK¥ 
3aHbI PaCCUHTaHHble HAMM JIA HuKesIA 3HaueHua E,, u gq. BundHo, 4To nomi 
YeHHOe 3 OMbITa MHHMMaJIbHoe 3Ha4eHHe AH = 26 Kkas-Moub™!, ocTaromee 
TIpHMepHO NMOCTOAHHDIM IA yraoBp 20—70°, oveHb Ou3KO coBNaaeT c Ted 
peTwuecKHMH 3HayeHHAMH Em, nu qg. M3 9TorO MOXKHO 3aKJIOUNTb, ITO B Hi 
KeJI€e AKTHBHPOBaHHoe COCTOAHMe Ha rpaHuuax c yruamu 20—70° nogroTo} 
JieHO reoMeTpuyeckuM (akTopom. J\a rpaHullbl C MaJIbiMM yrsamH, rye 9He} 
THA CIBHrooOpasoBaHHA He MocTuraeT cBoero Mpee/IbHOrTO 3HAYeHHA, MO2KE| 
MONYCTUTh eHcTBHe ABYX WCTOUHHKOB BO3HHKHOBCHAA AKTMBAPOBaHHOroO Ci) 
CTOAHHA: Je30pHeHTaHH 3epeH UM TeMJIOBbIX KOMeOaHH ATOMOB. } 
Bowimur u Bunerapy (14) usyyanu mpu temnepatypax 168—318° por 
3epeH B MOJHOCTbIO peKPHCTaJMM30BaHHOM cBHHIe (99,9999%) u nomyuny) 
SHadcHMe SHeprHH akTusalun AH =6,7 KKkan-mMomb +. IIpu stom onu If 
MpuuWIM K KakOH-u60 onpefxeseHHOH MHTepmpeTayun cbusnyeckoli mpHpos| 
aTOrO HeOosbUloro 3HayeHHMA 9HeEpruM aKTuBaluH. B cBasa c STAM oTM! 
THM, TO yKa3aHHoe 3HayeHue AH OnusKo copnayaer co 3HaueHuaMu Ep, u | 
JleicTBuTebHO, 13 Taba. 1 BUAHO, ITO Ana CBMHIA Em —™7,37 KKan- Mop? 4 
qg = 8,02 Kkan-momb-!. Tax xak AH ~E,», TO MOXKHO CleaTb BbIBOL, 4) 
aKTHBHPOBaHHoe COCTOAHMEe Ha rpaHWlax 3epeH CBHHIa, POCT KOTOPHIX u3y4e 
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adote (14), Oblio O6ycIOBMeHO es0pveHTalluel 3epeH. DHeprua aKTHBAaMH 
TOM CJIydae COOTBETCTBOBAJIa MpeWeJIbHOMY 3HaYeHHIO SHeEprHH rpaHHil 
eH. 

Maxxkeus3u u Mort (15) panee moka3auM, uTO Aa MeTasios Ag, Al, Au, Cu 
bh cipaBeNHBO COOTHOLMeHHe 


u(a/ 2)? ~ 9,34 L, (8) 


U—MONVJIb CIBUra B MJIOCKOCTH IJIoTHeHWeH yNaKOBKH, a — MOCTOAH- 
[ peleTKu, L—cxppitaa Tenvota muiaBienuad. Tak Kak a==0,353r, To 
THOWeHHe (8) MOX*KHO HamH- 


b B Buge ur? ~ 3,3L. Mpu- Ta6Oauna 1 


fad JIA MJIOCKOCTH MIOTHElI- aa a 
4 ynakoBKy n~1/3,5P?, % oy g 
2 12) iss] a oR ES 

1 MaKCHMaJIbHOro 3HaueHHA si) AREA Pe one ee ee 
PrHM rpaHHl, 3epeH MOxXxKHO © A a>. ei 
uuTh Ey ~ 1,2 ur’, aro c = wc1)| eal pS Ret 
ie COOTHOWUeHHA (8) Maer 
WW Ag 2, OOS e299 15,99: ORO Salim On ou 
Ha ochopaHun cooTHome- — ‘aj | 9745-401 | 2792 | 13/87 | 7/19| 1193 
1 (8) Maxxensu u Morr cze- Au | 2,77-10% | 2,99 | 16,06 | 19,14] 0,84 
1M BbIBOA, YTO HapylieHHe Cr 1,09-10¥* | 2,05 323418)" °31 5241 1203 
Je€TKH TNH DWwaBseHuu ABG- Cu 4,37-101 DAO 17,81 15,44 1,16 
A aks Ke. KaK H ODU Mo A Sosa e209 02,92. | 46,25) 1,43 

, P Nit 7, 50-10 TV Ot| 97,78 120,701 20 
ere, H UTO CKpbITaA TenvoTa Pb | 7,10-101° | 5,36 739 verano 
ABJICHHA TO CBOeH Mpupoye Pt 6,41-10% | 2,63 S27 RES GEA FOROS 
Ig€TCA TaKOH Ke, Kak HU W Ae SAE MOL Soe 09,68 | 69,79] 0,86 
praa cCQBura WIM MexKKpH- 
JMMTHaA sHeprus. C 9THM * Xpom ounuleH 30HHOM nuaBKol. Jlannpie Ix- 


OOM corsiacyeTcs Halle yT- cTHTyTa Metanodjusnku AH YCCP. 


*KMeHHe, UTO BEJIMYHHA J MOXKET PaCCMATPHBATbCA KaK 9HEPruA CABHrooOpa- 
aHHA B KPHCTaJWIMYeCKOH pellleTKe; MPH STOM MeXKKPHCTaJVIHTHaA SHeEpruA 
eJIMYMHOH g WMeeT Oovlee GM3KyIO CBH3b, YeM C BewIMYMHOH L, kak 9TO 
HO BHJleTb H3 MPHBeTeHHbIX HaMH COOTHOILeHHH. 

Morr (?°) paccunTa 3HayeHHe 9HeEpruv akTMBaMM Mpolecca B3auMHOrO 
WeHHA JBYX MJIOTHO YNaKOBaHHbIX KPUCTaJWIMYeCKHX MMOCKOCTeH MeTaJa, 
OMAULHXCA B KOHTAKTe€ HM MMCIOUIMX ONMHAKOBYIO OpHeHTauio. OH Ha- 
, YTO 9HeEprHa akTHBalHu mAH,, HeoOxoAMMaA AVIA Toro, YTOObI CABAHYTb 
TOMOB OMHOM MVJIOCKOCTH OTHOCHTeJIbHO ApyroH, MOXKeT ObITtb BbIpaxkeHa 
ue MAH, = 3mp(a/2)3/4n?, rae @—MOcTOAHHaA PeLeTKH, H MIA aJIio- 
ua AH, Oblio NoMyYeHO MopAAKa BeJIMUMHbI CKPbITOH TeNJOTbI MlaBJeHHA. 
HuMad fr = 0,353 a, 43 sTOrO ypaBHeHUA MOxKHO NowyunTh AH, = U,22 pr’, 
oriacHoO CKa3aHHomy sbillle, AH,~0,16q. CaeqyeT OTMeTHTb MaJIOCTb 


vunup AA. 


Muctutyt metanmyprun um. A. A. Baltkosa Tloctynus0 
Axkayemuu Hayk CCCP 30 IV 1959 
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Jloxaxaym Akagemun nayrx CCCP 
1959. Tom 128, Ns 2 


TEXHHYECKAA PH3HK 


JI. B. KHPEHCKHA, M. K. CABYUEHKO u H. &. JETTAPEB 


O TEXHHV4YECKOM HAMAFHHYUMBAHHK ®EPPOMATHETHK OB 


(IT pedcmaeaeno axademuxom A. B. lly6nuxoeoim 22 V 1959) 


CormacHo COBpeMeHHbIM lipeCTaBJICHHAM TEX HH YeCKOe HAMaPHUYMBaHHe CK. 
JibIBaeTCA M3 Mmpollecca CMEIeHHA TpaHHI| Mexy MOMeHaMH HM Mpolecca Bi} 
meHusa (1). Ilo 3aBepmeHun npollecca CMeWeCHHA KPHCTAJIJI OKA3bIBaeTCA HaM 
HHYCHHBIM JO HaCbIeHHA Kak efMHOe Weloe BLOJIb OCH JerkKOrO HaMarHHt 
BaHus, OviMxKalileli K HanpaBseHMIO NOJIA; Mpolecc %Xe BpalleHHA CuHTAe: 
3aBePIUeCHHbIM, KOTa BeKTOP HaMarHHYeHHOCTH coBMafaeT MO HanpaBJeH' 
¢ BeKTOpoM nous. Ilpomecc cMenleHuA rpaHHi, HW Mpollecc BpalleHHA YaCcTH™ 
Me€PpeKPbIBAIOTCA Ha H€KOTOPOM CPpaBHUTeJIbHO HeOOJIbLIOM yuaCTKe TeXHH) 
cKOH KpHBOH HaMarHuunBanna. Hanmune STHX MpoOlleccoB He BbISbIBaeT HMy 
KOO COMHeHHA HM MO*KeT ObITh JerkO OOHApPyxXeHoO (°). ‘ 

OjHakO, Kak NOKa3bIBAaIOT HAOJIIOLCHHA 3a HSMCHEHHEM JOMeHHON CTPyKTYyf 


ig 


mpollecc HAMarHHUHBaHHA B OOIULeM Cyuae He MOXEeT ObITb ONHCAH TOJIbKO Nj 
weccaMH CMeleHHA uM BpalleHua. Bo MHOruMx cayYaHX KpOMe 9THX ABYX Mp 
WeccOB HaOvilOflaeTca elle OHH, KOTOPbIM CBOAMTCA K MepecTpolike JOMeHRK 
cTpykTyppl. Ilpoecc BpalleHua 3aBepllaeT TEXHHYeCKOe HAMArHHUMBaHHe, Nj 
mecc CMeLI€HHA TpaHul, mmpefiecrByer mMepecrpolike JOMeHHOH cTpyKTyf! 
B HactosalleH paGote cooOilaerca 06 aToH mepecrpolixe. 

IIpopeqReuune 9Kcnepumedra. Mccaeqopanue npousBolMuc 
Ha KpucTaax *Kere3a c 3% KpemMHuA. OOpaslbl BbIPesamuCcb B SbopMe AUCKS 
JMametpom 20 MM vw TowuMHOK oT 0,3 MM HM MeHbIIe. IlopepxHocTb o6pasul 
coBnaylaa c Kpuctassorpapuyeckoh nuocKoctTbio (110). OOpasub omkuraly 
B BakyyMe B TeyeHHe 2—3 uac. C NOCeAYIONIMM MeJVJICHHbIM OX/1a2%KTeCHHeMI 
3aTeM NOLBeprauch seKTponomMpoBKe. M3meHeHuaA JOMeHHOM cTpyKTypby 
MarHMTHOM Movie HapacraiolleH HanpAXXCHHOCTH H38yYaIMCb MeTOJOM NOpomim 
BbIX (Uryp HW C NOMOLMLbIO MarHuTOoMTHYecKoro addexta Keppa (°). | 

Pe3yabTaTH HAaOnZWReEHHH u UX AaHaazuH:. M3meneHne J 
MeCHHOH CTPYKTYPbl MPH HaMarHWYnMBaHHM NO PasJIMUHbIM HanpaBJeHHAM, 
2KalHM B IJIOCKOCTH OOpa3ila, BbIABJIGHHOe MArHHTOOMTHYeCCKUM MeTOJOM, 
Ka3aHo Ha puc. |. B orcyterBue novia ucxoHbIe PUrypbI COCTOAT m3 Napavses| 
HbIX CBETJIbIX H TEMHbIX MOJIOC, KOTOPbI€ COOTBETCTBYIOT JOMeHaM, HaMarHHuc 
HbIM BAOIb HM WpoTHB serKoH ocu [001], pacnomoxeHHO ropH30HTabHO. 

Kak BHJHO H3 PHCYHKOB, U3MeHeHue JOMeHHOH cCTpyKTYpbI MpH Hamary 
YHBaHHM NO Pa3sJIMYHbIM HanpaBJIeCHHAM MpPOUCXOAMT HeosMHaKoBoO. IIpu Ham 
HUYMBaHHN BAOJIb JerKoro HanpaBsieHua (puc. | a) HaOsmOaerca TOKO cn 
meHne 180° rpaHnu. 

Ha puc. | 6 noxagaHo u3sMeHeHue JOMeHHOM CTpyKTYpbI npW HaMarHuyni! 
HMM TOTO xe OOpasia Nok yruom 55° K merKoH oc. B stom cnyuae B now 


q 
f 
; 


4 


no 100 spcr. B ocHOBHOM HaOmofaeTcn pacluupeHue CBETVIBIX Mooc, T. e. Cif 
meHHe rpanu. B nowax 100—200 sper. npoucxogur nepecrpoiika Jomens} 
erpyktyppl. Ipu BUSYaJIbHOM HaOJIOZeHHM STOH MepecTpoku Buen ee sp} 
BbIPAaKCHHbIH CKauKOOOpasHbIi XapakTep. C Jambueliwum poctom jo 300 api 
HaOsOaeTCA MPOLecc CMEILCHHA M@XJOMCHHBIX TpaHL BHOBb BO3HUKAIOL 
CTPYyKTYPbI. 
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uc. 1. JIunamukKa OMeHHOM CTPyKTypbI IPH HaMarHHuMBaHHU: @— BAOMb MerKOH ocu (ropH- 
OHTaIbHas); 6 — Mog 55° kK werKol OCH; 6 — BAOb CpeHerO HallpaBMeHHA HaMarHHUMB anus 
BepTUKambHoe). BeMMYHHbI BHELIHHX HAMarHHYMBAIOWIAX MOMeH yKasaHbl OKOJIO PHCYHKOB. OX 


, T, 128, Ne 2, Kupenckuit, CapucuKxo, Jlertapes 


oe 
7 
vm | = 
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i) . 7 
Pi A 
ae *, 
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_ Emte Oonee coxKHoe w3MeHeHHe JOMeHHOH cTpyKTypbI HaOwmOfaerca mp 
HaMarHuunuBanun nox yriom 90° K serKoli ocu, T. e. B Hanpapsennu [110]. 
 STOM CyIy4ae Mpolecc cMelleHHA NpakTHyecKknH He HaOmoMaeTca (puc. | «e). 
) NOMAX NPHMepHo No 90 sper. NOMeHHaA CTpyKTypa NouTH He H38MeHAeETCA. 
AabHEMIIMM POcTOM Tos (mpHMepHo oT 90 no 200 sper.) mepBoHayabHax 
TPykTypa MOMeHOB pa3spyillaercsa, HeT MepecTpolka K HOBOMY BUHAY JOMeHOB 
Bue JIOMAHbIX Nonoc. IIpu euje GombiueM yBeMYeHHH NOMA MPOHCXOAUT Lanb- 
Heliiee [poOuenue LOMeHOB Ha Oowee MemKHe, H (PUrypbI NPHHUMAIOT BUA USBH- 


H=160 : : we 4 =” H=220 


Puce. 2. JIuHamuka JOMeHHOHM CTpyKTYpbl Np HaMarHHuHBa- 
HMM Nox yruiom 72° K merKol ocu. Hanpapaenue moms ropu- 
30HTaJIbHoe. 90 


MMCTHIX MOJOC C MPeCHMYLLeECTBEHHBIM HalpaBJeHHeM Bob ocu [110], rT. e. no 
lomo. C yMeHbINeHHeM HallpsAXKeHHOCTH MOJIA Mpolecc npoTekaeT B OOpaTHOM 
lopayke. Kak BuUHO 3 STOFO PHCYHKA, a TakKe H3 BUSYAJIbHbIX HaGwOTeHHH, 
3 TeueHHe BCero Mpollecca HaMarHHUNBaHHA CMeUCHHA pan, He HaGwroOa- 
TCA, A NPOMCXOAAliad Mepectpolika cburyp HAeT B BHAe CKAYKOB, MPH KOTOPbIX 
lepeMarHHYHBAIOTCA OTebHbIe OObEMbI OOPasija. OueBHAHO, YTO TakKOe pesKoe 
I3MeHeHHe (buryp OOycJIOBeHO CYeCTBeHHbIM H3Me€HeHHeEM JOMeCHHOL cTpyk- 
‘Ypbl BHYTpH oOpasila. 

Tloq0o6Hoe u3MeHeHHe JOMeHHOH CTPYKTYPpbI HaOwOAalocb MpH HaMarHuun- 
AHHH M NOL ApyruMu yrsiaMu K JerkKOH OCH, MpeBblllaowumu yrom ~30°. Ha 
uc. 2 MOKa3aHO MoMOGHOe H3MeHeEHHe JOMeCHHOM CTPYKTYPbI, BbIABJICHHOe T0- 
\OLUKOBbIM M€TOJIOM IPH HaMarHHUMBaHHN Noy yrviom 72° k JWerKoH ocH. Xapak- 
ep H3MCHeEHUA JOMeHHOM CTPyKTYPbI B OCHOBe TaKOM Ke, Kak HM MPH BbIABUIE- 
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HMM ee MarHHToonTHyecKuM MeToyomM. Mmeetca ToubkKo HeOoubilad pasHula 
B JleTasAX, KOTOPbIe OOyCJIOBJIeHbI Pa3HbIM XAPaKTePOM CaMHX MeTOAHK HW YBe- 
JIMYCHHEM TIPH (hoTOCbemKe. 

TIpupeweHuple (botorpapuu NoKa3biBaloT, YTO HaMarHHYMBaHWe 3a CueT Te- 
pecTpolikn JOMeHHOH CTpyKTYPbl MpOMCXOAHT TeM B Gombe Mepe, 4¥em OuMxKE 
K 90° yrou MexK/y HanpaBmeHuaMu JIerKOH OCH H HaMarHH4MBarolllero MONA. 
Ec 9ToT yrom cocraBaser TOUHO 90°, TO HHKaKOrO CMeULeHHA MpaKTHUECKH | 
He HaOm0faeTcA HM He NoKHO HaOwlOaTbcA, TaK KaK HAaM@rHHYeHHOCTb BO 
BCeX JIOMeHaX KPHCTam1a OJMHaKOBO HampaBuleHa MO OTHOLWeHHIO K MOJO H | 
nepneHiukysapHa emy. HamarHuunBanue B STOM CJlydae MpOHCXOANT 3a cueT | 
MOBOpoTa K HanpaBJIeHHIO MOA BeKTOPa OTJebHBIX yuacTKOB OOpa3ila. Ho | 
9TOT MOBOPOT COBePIIeHHO He CxOfleH C xXapaKTepoM Mpollecca BpallleHHA, Ka- } 
KHM OH mpescTaBaerca O HacTOAUlero BpeMeHH — nNOoBopoToM BexkTopa Js | 
Bcero OOpa3ila B WeIOM MOcse OKOHYAHHA MpOWeccoB CMeLeHHA padi. 

Takum o6pa30M, TeXHH4eCKOe HAMArHHYMBaHHe (PepPpOMAarHeTHKOB He uCcyep- | 
MbIBaeTCA MpoleccaMH CMelLeHHA PpaHHI, MH BpalleHuad. GHauHTeMbHY!O POUIb | 
B Mmpolleccax HaMarHHUMBaHuA MrpaeT mpollecc MepecTpoHKH MOMeHHOM cTpyK- 5 
TYPbl, KOTOPOH COOTBeTCTBYeT, TMO-BHAHMOMYy, MaKCHMaJIbHad MarHUTHaA Mpo- J 
HHWaeMOCTb HU HanOoubillee YNCMO ckayKoB Bapxray3eua (*). | 


VWuctutryT cu3suKxu Tloctynuro 
Cu6upcKoro oTfenteHunx AkayemHu Hayk CCCP 14 V 1959 
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Jloxnage Akagqemun nayx CCCP 
1959. Tom 128, Ne 2 


QIIEKTPOTEXHHKA 


M. HW. POMAHBOB 


AJIFEBPAHYECKHA KPHTEPHA. AMEPHOAMUHOCTH 
JIMHEMHbIX CHCTEM 


(IT pedcmasreno axademuxom B.C. Kyaebakuxoim 22 XI 1958) 


A. B. Muxalttnop ycTraHoBna rpacbo- -aHaJIMTH4YeCKHH KpuTepH amepuolus- 
OcTH JIA OOWlero Cly4Yad JMHEHHbIX CHCTeM ABTOMATHYeCKOrO peryMpoBa- 
ius (*). HMspecrubl TakxkKe H HeKOTOpble Apyrve Bo3Mox*HbIe cnocobpl (275), 
TOM YHCJIe H AHAJIMTHYECKHE, KOTOPbIe, OMHAKO, ABJIAIOTCH OUCH TPyNOCMKUMH. 
» HACTOAMLeH paOote u3saraeTca anreOpauyecKul KpuTepHi anepuoluuHocTH * 
10 CTPyKType aHaOrMuHbI M3BeCTHOMy KpHTepHio Payra — lypBurua orpu- 
‘ATEJIbHOCTH BeLWIECTBCHHbIX UacTeH BCeX Hywel MOJIMHOMA. 

YcTaHaBJIMBaeTca Culeqyroulee mpesioxwKenne: 

Tleaouti eewecméennoui noaunom f(x) Cc noaoocumenbHolmu Koadmuuyuenmamu 
e umeem Kpamaulx nyreti. [ra mozo umobol éce HyAu f(x) Oolau BeLMecMBeHHoIMU 
ompuyamerbHolmu, HeEOOXOOUMO uU OocMmamo4HoO, umobol dopma Ipmuma, npu- 
adnencaian K o(x) = f(x) — jf'(x) uo" (x) = f’(x) — jf(x), Co1za nonzoocumenc- 
oll, onpedeneHHot. 

IlycTtb nowHHoM f(x) c BelleCTBeHHbIMH MOJIOXKUTEIbHBIMH KOIPPUUNeHTAaMH 
€ HMeeT KPaTHBIX HyJleH HM BCe HYJIM BeWECTBCHHbI WH OTPHWaTebHbI. Torga 
‘yu f(x) u ero npou3BoqHoH f(x) mepemexKatoTca. 

_ JJanee, coctaBum d~yHKunio —(x) =f (x) + jf’ (x). Mocxompxy f(x) u f’ (x) 
BJIAIOTCA BELECTBCHHbIMH MOJIMHOMAMH H cTeneub f(x) He HuxKe cTeneHH f’ (x), 
D, CorsiacHo TeopeMe Ipmuta — Busepa (7°), Bce Hy 9 (xX) JexKaT B HWK- 
eH momynaockoctu (Imx;<0). VM o6patHo, ecm Bce HyYIH 9(X) NexKAT 
“HWKHeli MoJIyMIocKocTH, To Bce Hy f(x) Hw f’ (x) BelleCcTBeHHbI, pa3/IHUHbI 
-Mexy co6olH mepemexatorca, a CJIeMOBaTeJIbHO OTPHIlaTeIbHbI. Takum 
pasoM, eCJIH MHHMbIC 4acTH BCeX HyJIeH 9(x) OTPHWaTe/IbHbI, TO BCe HYJIH 
(x) BelLeCTBeHHbI H OTPHWaTeJbHbI. C pyro cTopoubl, mepeBok BCeX HY- 
fi p(X) W3 HMKHeM MoMyNAOCKOCTH B BepXHIOIO MH M3 MOCMeqHeH B HYAKHIOIO 


YULeCTBIeH B CONpaAxKeHHOH MyHKIMA 9 (x). CreqoBarevlbHo, Bce HYJIM f (x) 


W2eCTB2HHbl UW OTPAWaTe/bHbI, CCM MHMMbIe YacTH BCex Hywel o(x) mexKaT 
B2pXH2H momymmocKocTM. Orcioga, Ha OCHOBaHHH Teopembl Opmuta (1°) 
TIOMOKUTeMbHOCTH MHHMbIX UacTeH HYyJIeH, MPpHMeHHTebHO K QMYHKUMH 


@ (x) = f (x) — if’ (x) (1) 
1elyeT BbICKa3aHHOe BHIINe MpeANoOxKeHHe. 
O6pasyem dbopmy Ipmuta 


i—] 
H (9, Upsieiees ie) == >) Qip Uz Up (2) 
TeR=0 
3 IIPOH3BOAAMIeH ee PYHKUHH 
n—1 
* = ) 
K(¢e.¢) = ee Di iy x'y*. (3) 
zZ,k=0 


- Syecb MO, aNepHOAMYHOCTbIO CHCTEMBI MOHHMAIOTCA YCJIOBHA, IPH KOTOPbIX BCe KOPHH ee 
PakTepHCTHYeCKOrO YPaBHEHHA BeULeCTBCHHbI H OTPHIaTeJIbHbI. 
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¥ 
| 

Ilenat cyHkuua Cc jelCTBATeJIbHBIMH HJM KOMIVJICKCHBIMH KoacppulneH- 
TaMH OyeT HMeTb BCe HYJIM C MOMOXKUTeEMbHOM MHHMOK 4aCTbIO, eCJIK cbopMa 
Spmuta, OTHOCAMadca K 9TOH CPYHKUMM, ABJIAeTCH OMpeeseHHON. 3ro Oyze1 
HMeTb MecTO Tora MW TOJIbKO Tora Kora 


Dow, Dy SO. Po are (4, 


rye D; — rulaBuble MHHOPbl JUCKPHMUHAHTAa (pOpMHI, YTO HW CJIYHKUT HCKOMBIN 


KpuTepveM. : 
Tlogcrapiaa B (2) 3HaueHHA CYHKUMH Pp HU P, NOJYIMM BbIparkeHHe 


* —f’ ) ( ) j 
Ecum aH OJHHOM 
fiy= Dax, (6 
v=0 
TO 
(=i 
i (x) a » (u + 1) yyy x". ee 
u=0 
Tlostomy 
n n—t n—1 : n 
» ay x” - y (e+ Lay ye — >» (p+ 4) ay x » ayy 
: % v=0 u=0 u=0 vE=0 ae 
K (9,9) =2 rer a 
h=L ’ 
=2 >) an x! yt. (3 
i, k=0 a 
Orcioyqa HenocpemcTBeHHO cyleqyer 
aik = Bett a Bra, i+2 a- Bro, PS Pie 43 Bst he 7 ty (9 
rye 
Bot = (S + 1) Gs, 0% — (t + 1) yy as. (10) 


Kpome toro, 


sp 0/f ton) PaO, Bae Pee (11 


Jaa 9iemMenta 
G4, #4 = Beta + Pe, state Peat che as +o Ero 4 1 een 


Bpruntand us (9) Bbipaxkenne (12), nomyuHM peKyppeHTuylo dbopmyaly jas 
COCTaBJICHHA BbIPaxKeHHA 3JICMeHTOB MaTPHIbI Dpmuta 


Qin = Gj-4, r+ + Bz, e4- (13 


TakiM oOOpa30M, NOJYYeHHbIM HaMH KpuTepHi anepuHogxMuHocTu cBOANTEeS 
K cwJenyroulemy. Ilonpsyscb (10) u (13), cocraBasntor AuCcKpHMUuHAaHT COpMb 
M TpeOyroT, 4TOObl ECe VIaBHble MHHOPbI ee OMpeesMTeJIA OblIM NOOK 
TCJIbHBI. 

OrmeTHM, 4TO BCJIeACTBHe CBOiCTB MaTpHI| SpmuTa sypecb jocTaTouH¢ 
onpefemuTb smb n(n-+ 1)/2 ee snementos. Kpome toro, u3 (13) moxH¢ 
YCMOTpeTb NMpocToh cnoco6 obpa3s0BaHua MaTpuubl. B cBa3u c TeM, 4TO 


Qor = Bo, kt, Gi,nr31 = By, ns (14 


Oes mpeoOpasoBanuli HIM PaCYeTOB MO2KHO BBIIIMCbIBATh BCE 3JIeMeHTbI MepBOk 
CTpOku HM NocweqHeH (n — 1)-H KonoHKH. Ilo 9THM 3meMeHTaM BbINHCHIBAIOT BCI 
OCTaJIbHbIc, HAYMHAA C 9JICMEHTOB BepXHePO NpaBOro yrvia, T. €. C Ao,n—1, MepeMe 
Mach MOCMeOBaTeIbHO TO BePTHKaJIAM M TropusonTanam. Jlanee, Kpome (10 
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: 
(13) qua t = n, cooTBercTBytollero 3/IeMeHTaM MocIeqHeH KOJOHKH C HOMe- 
om nm — 1, MOxHO NO.yUHT 

Bee — (s -- Vids Qn). (15) 

Orcroa BHAHO, YTO B Ka¥eCTBe MHOXKUTEIA Mepe MHCKPHMHHAHTOM MOXKHO 
BIHeCTH Q_ M3 KOJIOHKM M CTPOKH C HOMepamn n —1. Oro ynpomtaer BEIUMCHe- 
we HepaBeHCTB [TJIaBHbIX MHHOPoOB. 

[lomb3yxich yKa3aHHbIMA COOTHOWICHHAMH, [IX momMHoMma f(x) cTeneHu n 
BeIeCTBEHHbIMH KOSPPHIUMeHTaMH MaTpHLy OpMuTa nowy4uM B Buse (16) 
CM. BKJICHKy) . 

Jia mpuMepa paccMOTpHM MpeAcTaBJAIOWIMH CAMOCTOATebHbIN HHTepec Mo- 
WHOM cTeneHH n = 10 


10 
f(x) = DY) ax” = ay + ax + ay x2 fos aor, (17) 
v=0 


ce KOSPPHUMeEHTLI KOTOPOrO NOTO*KUTeIbHbI. JLIA ONpeeeHHA COOTHOMeHHH 
OsPUUMeHTOB, MPH KOTOPBIX BCe HYJIM ABJIAIOTCA BeWLECTBEHHbIMM H OTPHILa- 
CJIbHbIMH, BOCIOJIbSYCMCA W3JIO%KeHHKIM KpuTepvem. Tlomp3yacb (10), (13) u 
15), cHa¥asa nOyYHM MaTpuLy oOulero Bula 


iN ‘| 2 3 : 4 5 6 7 8 9 ; 
ON Ber Pes. WA IBaty ole Bu | PHAR Bu? | Be Bos Bos Bats 
1 Bost Bas |Boet Bis |Bos+Bsa [Bet Brs |BortBre |Boo-+Bir |Boot-Bis | Boro Bro | Barao 
2 so+Bo9 |Q1s Bos preli set Boe |ur+Bar |e + Bas | Brrse + Boo | Baste 
3 oy . dae Boe ast Bas [dae + Bae |aar-} Ber Jaer+ Bae | Brno + Box || Baro 
faj=2"°. 4 Gis-+Bas’}@ae-+Bee)|@ar+Bar |@se+-Pae.| BartoiB | Barto 18) 
5 AartBon laut Ban laut Boe] Barret Bow Beran 
6 detia aad Rano t@nar bite Bite 
a i GestBre| esr + Bro Berto 
8 Ehienuneling. ge Brio Ort | Bessy 
Maal ri pals 


Tlocme sToro nOoJIy4YHM MaTpHLLy C 9/IeMeHTAaMH, BbIPAXKeCHHBIMH Yepes KoOIp- 
WILMeHTbI paccMaTpuMBaemoro momHHoMa. Ilomaraa B (16) n= 10, Halizem 
1KxKe MaTpulty (19) (cM. BKmelky). Bce rmaBHble MHHOpbI onpesemuTeA STO 
ATPUIbI JOJUKHbI ObITb MOJOXKUTEMbHbI, TOMA WH TObKO Tora BCe HYJIM MOJH- 
oma 10-H creneHu OyyT BeLeCTBeHHbI HW OTPHILaTeJIbHBI. 

Matpula jit MOHHOMa MeHbIeH CTeNeHH ABJIAeCTCA UACTHBIM CJIyYaeM 
9), B KOTOpOoM BCe KoappunneHTE a, QA k > nN MOK ObITh MpUpaB- 
eHbI HYJIO. 

MVCTR fi -— 4, T.- €. 

f(X) = ay + x + gx? + ax? + a4x!. 
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Torfa MaTpHlla NpHMeT Buy | 
ko 
YON 0 4 2 3 
1 
0 a? — 2aa2 (Be (2b 3a0a3 aya3z — 4aod, ay 
4 ayag — 343 2a% aad 4aoda == 2013 2203 — 30404 2d2 
[aj=24az- 
2 a1A3 — 4004 2A2A3 — 304A, 30% — 202d, 3a3 
3 ay 2a 3a3 4 
(20) 


HepapencTBa rylaBHbIX MHHOPOB Oy,lyT 
D5 = a? — 2 AAs = 0, 


D Dy QA — 3A) As Soi 
1°~ | aide — 3apa8 2a, — 4aya4 — 20;a3 Y 
Do ay Ag — 3a) a3 ayag — 4ajQ4 | t 
— ee a7, = Wari Doro = sree (si 
D, =| %% 3Q9Q3 2a; Q)a4 — 20403 23 144} > 0, 
103 — 40,04 2aeas — 3a1d4 3a3 — 2azaq 


D; > 02 


IIpu stom D3 o6pa3yeTca H3 BCeX 3/IeMeHTOB MaTpuupl (20). | 
1. f(x) = 24+ 50x + 35x? + 10x34 x4. Torga Dy = 820>0; D, = 
= 49380 > 0; D,=44936>0; D,=144>0. Specbh Hymn x, = — 
X= —2; X%3=— 3; % = —4. | 
2. f (x) = 124+. 22% + 18x? 4+ 7x8 + x*. 3necb Dp =52 > 0; Di, = —5D52>0; 
D, = — 17968 <0; D; =—400<0. Kputepuii ne yyonnerBopsetca, Tak) 
Kak Xy9=—l1+]; x%3=—2; x,=—3, uM cucTeMa ABIAeTCH yCTOHUMBON,| 
HO MMeeTCA Napa KOMMVJICKCHBIX Hyvleli. | 
3. f (x) = x4 + 5x3 + 3x? -+ 11x +60. Saecbh Dy = — 239 <0,... Kpx| 
TepHi Take He YOBJeTBOPAeTCA, TaK KaK X,= +1; x,=—2; x, = —3;| 
X, = — 4, uw cucTeMa HeycToHuuBa. : 
B 3aks1oyueHve CJleqyeT 3aMeTHTb, YTO NO paccMaTpHBaeMOMy KPHTepHiC 
NOpsAMOK onpefesuTeseH He MpeBbilaeT n, CCIM M— CTeNeHb NOJMHOMA. 


Tloctynuso 
13 XII 1957 
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®Ch. Hermite, Ch. Biehler, Laguerre, Oeuvres, 1, Paris, 1898, p. 109. 1° GC. Eiteme 
mite, J. f. reine u. angew. Math., 52 (1856); Oeuvres, 1, 1874, p. 397; J. de Crelle, 52, 
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Woxaagn Akaygemuu nayk CCCP 
1959. Tom 128, Ne 2 


XHMH 4 


JI. M. THHAWH, TM. WH. BOBHKOB u A. M. PO3EH 


HEKOTOPbIE ®H3HKO-XHMM4ECKHE OCOBEHHOCTH OBMEHHOM 
IKCTPAKUMH 


(Tpedcmagaeno akademuxom H. H. Yepnaecm 6 IV 1959) 


OOmMeHHad SKCTPaKUMA OCHOBAHA Ha PeaKUMAX, MPOTeKAIOULMX MEKAy comsA- 
M XKHPHbIX KUCJIOT (MbIIaMH), PaCTBOPeHHbIMH B OCHOBHOM, B OpraHHyeckoli 
ase, H COJIAMH MHHEPaJIbHbIX KHCJIOT, PACTBOPCHHbIMH B_BOHOH pase (?): 


(Me?*), “+ (2Me Ra) 2" (*Me Re), + (2Me**)p, (1) 


e 1Me u ?Me o3HaualoT COOTBETCTBYIOUIMe MeTaJbl, R — KMCMOTHBIM ocTa- 
(OK %KHPHOK KucTOTHI C,Hon4+;COO™, nHJeKcbl OM B — OpraHW4eckyl0 H BOAHYIO 
if (MeTaJIJIbl MOryT HM€Tb HW HHY!O BaJICHTHOCTb, 4EM YKa3aHO B YpaBHeHuUH (1)). 
XOHCTaHTa paBHOBecHa peakuun (1): 


K = [!Me Ro]o [*Me?*],, / [!Me?*], [?Me Ra],, (2) 


ule KBaPpaTHbIMH CKOOKaMH OOO3HAYeEHbI COOTBETCTBYIOWIMe AKTHBHOCTH. 

_ H3mepenua aeKTponpoBogxHoctu a3, a TakxKe MOJyYeHHbIe 9KCHePpHMeH- 
AJIbHbIe JAHHbIe NO PaBHOBECHAM MPHBOAAT K BbIBOLY, YTO MblIa He JMCCOWMH- 
\OBAHbI B OPraHHueckol (ba3e, HO JHCCOMMHPOBaHbI B BOAHOH. IIpu 9ToM ycu10- 
MM PaBHOBeCHA MblJI MeTaJIJIOB B CHCTeMe, COJlepKallie Ba JByXBaJIeHTHbIX 
eTalia, BbIPaKaloTCA YpaBHeHHAMH: 


[Me Ro], /[-Me?*], [R13 = Ki; [2Me Ro], / [?Me?+],[R-]2 = Ke. (3} 
IIpu oOMeHHOH 9KCTPaKUHN OJ2KHbI OHOBPeMeHHO YAOBMETBOPATLCA YCJ10- 


bua PaBHOBeCHA OOOHX MbIJI, COBMeCTHOe pellieHHe ypaBHeHuH (3) Maer: 
| 


[*Me Ro], [?Me*], / [‘Me?+], [?Me Rolo = Ki/ K2.§ (4) 


3 (2) u (4) cnenyer, uro K = K,/Ko, T. €. KOHCTaHTa PaBHOBecHA OOMeHHOH 
eaKUHH MpescTaBsaeT cOOoOH OTHOWeHHe KOHCTAHT pacmpeyevieHHA MblJI OOMe- 
MMBalOWwMXCA MeTAJVJIOB. 

Takum oOpa3om, HampaBulieHue OOMCHHBIX peakKUHH OOyCJIOBIMBaeTCA Xa- 
aKTepOM PacmpeleeHHA COOTBETCTBYIOULMX Mb. Merasibl, Mba KOTOPbIX 
eHee PaCTBOPHMbI B BOJe, MPeMMyIlecTBeHHO MepeXOAATB Oprannyeckyio Pa3sy 
; BU MbIJI; MeTasIJIbl C Oosblel PpacTBOPHMOCTbIO MbIJI COCpelOTaUHBAaIOTCA 
BOAHOH chase B BUAEKaTMOHOB. ITOT OOMeH MOMOGeH OOMeHY MexK Ay pacTBopom, 
jojepxKallluM KaTHOH, uM ocagkKom (Hanpumep, Cu?*+ + NiS = CuS + Ni?*), 
puueM B HallieM cyly¥ae BTOPOH azo ABJIAeTCA He TBepaA, a KUAKAaA Opra- 
wueckan (asa. 

VUsyuenue pacnpeleseHud Mb M@exKLy BOLHOH ctba3soh Mu opraHHdeckou (KHp- 
ad KucnoTa dbpakuuu C,—C, uu pacTBOp XKUPHOH KUCJIOTbI B HHeEPTHOM 
acTBOpHTee, HalpuMep B KepocuHe) moKa3asio, YTO MeTaJJIbI 10 BO3pPacrTato- 
ine pacTBOpuMOCTH HX MBI B Boe pacnonarawrea B pag: Fell, Pb, Cull, 
Pn, Ni!!, Coll, Mn!!, Na; taxaa 2#e nocwieqOBaTeIbHOCTh COXpaHaeTcaA MmpH 
POMeCHHBIX PeaKIMAX: KaKMbIli U3 MeTAaIOB, HaxoAAllMcA B BOLHOM ‘case 
8 BHJle KaTHOHA, BbITeCHAeT BCe MpaBee CTOALMMEe B PAY H3 COOTBETCTBYIOMLero 
iMbl1a, PacTBOpeHHOTO B OpraHHyecKOH (ase. 
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‘| 
: 
‘ | 

OKcTpakuuaA MeTaia B OpraHuyeckylo (asy MOXKeT OBIT AOCTHTHYTa BBE 

JIeHHeM B CHCTeMy IleOun; MpH STOM HaOwOfaercA MMHeEMHAaA 3aBMCHMOCT 
MexKLy JorapHdMom KospulMeHTa pacipeseneHua MeTamma a(% = y/x, re y 
xX — PaBHOBeCHbI€ KOHIeCHTPallHH MeTaJIJIa COOTBETCTBEHHO B OpraHWyeckoH } 
BOAHOM cbasax) u pH paBHoBecHoH BOHOM (hasbl. OKcTPAakIMA NOL BAMAHHEN 


UlesOUH MOXKeT ObITh BbIPAKeHa CeLYIOULMMH ypaBHeHHAMH: 
(Me?+), +-2(HR), -+ 2(OH-), = (MeR2), + 2 (H20), ; (5 


[MeRo], [HO]? , [MeRo], (Hye 
(Me™), [HRPIOH4, — “* [Me?+], [HR 2 


= Ks, (6 


rae K»—MoHHOe mponsBexeHve BoE, Ks— kOHCTaHTa paBHosecua. B Jan 
HOH CHCTeMe MpPOMCXOAHT OMHOBPeMeHHOe pacmpeyeeHHe Mblla MeTaJIJi 
HW 2%KMPHOH KUCJIOTHI: 


(Me), + 2(R-), <2 (MeR2),; (H+), + (R>), <2 (HR), = (HR)p. (7 
CoorTpBercTBylollve YCJIOBHA PaBHOBecHaA: 
[MeRe], / [Me?+], [R-]2= Ka; (HR],/ [H+], [Ro], = Ks. (3) 


Pemasa ypasHenua (8) cCOBMeCTHO (HH 3amucaB peaKIMIO B BUD 
Me** + 2(HR), =< (MeR,)) + 2H"), nomyuum yemoBve paBHoBecua CHCTeMBI} 


[MeRo], [H*])2 / [Me?+], [HR]2= Kyou. (9: 


Ypapuenve (9) copnayaerT c ypaBHeHnem (6), MpH4eM KOHCTaHTa PaBHO} 


Becua Kumeu = K3:Kw. TakuM o6)pa30M, 9KCTPaKIMA MeTAaJWIOB 2KM PHO! 
KHCJIOTOH MOA BAHAHHeEM L[eJOUH ONpekesAeTCA YCJIOBMAMH COBMeCTHOr() 
pacnpeyeienusa Mbiia MeTaJia HM %KupHok KucsorEl. IIpeo6pasya (9), mo 
JTYUMM: . 


[MeRs], / [Me*],= Kye [HRI2 4/[H#2. (10) 


SaMeHAA, C H3BECTHBIM NpHvOsIMKeHHeM, OTHOMeHHe aKTHBHOCTeH B jeBo;, 
YaCTH OTHOWIeHHeEM KOHUECHTPalwi %, a Take YUMTHIBAA, UTO KOHIeCHTpallus| 
2KHPHOH KHCJIOTbI B OpraHvyeckoH (ase 
BeJIMKa, 10 CpaBHeHHiO C KOHIeHTpa} 
uel OOpasyloluleroca Mba, H B ycuJlo} 
BHAX OMbITa H3MeHAeTCA He3HaUH 
TeJIbHO, H3 (10) nowyuHM: . 


lga = K,+ 2 pH. (114 
paKIMH MeTaJOB Ca6bIMu opranmuec | 
KMMH KHCJIOTaMU, HallpuMep JMTH30HOM | 
MOJIYYCHb! HECKOJIbKO HHbIM  IYTen} 
Kosprroom u Cexgasom (2), Uppun} 
rom H gp. (°). " 
Ha puc. | noKka3aHbl skcMepHMeH| 
TaJIbHble JlaHHble, XapakTepu3yroulHd 
Puc. 1. OKxcrpakuua MeTam10B X%KMpHBIMH sb Belge a Gu" Zn; NiNyGall wiegae | 
KHCHOTAMH To BAMAHMeM uenouH: J — Cu; KHCJIOTOH (ppaxuua C,—C,, PpacTee) 
Dean 8 aN ie ak peHHad B KePOCHHe, KOHIEHTPallua Kup | 

HOH KUCJIOTAI B OpraHHyeckoli a3) 

400 r/m) nox Bauanuem NaOH. Buguo, uto ypaBuenue (11) codutoqaeres| 
C YOBJeTBOPHTeJIbHOH TOUHOcTHIO. Ilo Mepe YycuJIeHHA ULeIOUHBIX CBOLCTI) 
MeTaJJIOB 3HayeHHe KOHCTaHTE! K, yOpiBaeT, MpHyeM IA MeTaOB coxpa, 
HAeCTCA Ta Ke MOCJeOBAaTeIbHOCTb, KOTOPaA Oblia OTMeueHa BbilUe. JlerK« 
MOKa3aTb, YTO JVIA MeTaJIOB OMHAKOBOH BaJICHTHOCTH KOHCTaHTa OOMeHHOI| 
peakunu (1) onpeyesnetca koHcTaHtaMH Kme—n, XapakTepH3yIOUiMMH 92Kec4 
‘Tpakuwio KaKLoro M3 OOMCHHBAIOIMXCA MeTAaJJIOB NO BAMAHWeM Wesoun' 
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M OOMeHHOH peakiMH MpoOHCXoO_MT coBMecrHoe pacmpeyenenne 1MeR, 


("Me**), + 2(R-), <2 (7MeRa),, — (#Me?*), + 2 (R-), = (2MeHp),, (12) 
TakKKe XHPHOK kKucsoTH HR, kKoTopad HaxoqutTcs B Oprannueckoit (pase 
130bITKe (ypaBHeHnue (7)). 

PaccMoTpHM yCJIOBMA paBHOBeCHA Mp COBMeCTHOM pactipesesenuu MbiIa 
HWOTO H3 MeTAJWIOB C %HpHOH KucmoTOH; (12) copmectHo c (7) jator 
['MeRe], [H*]; = [?MeRe], [H*]2 

[1Me?+],, [HR]2 ~~ “\tMe—H; [?Me?+]., [HR]? = Keme_H. 
pHCTAHTDI Kime—H_ U Keye—H XapaKkTepH3Y!OT COOTBETCTBEHHO SKCTPaKILUIO 
ramos ‘Me u *Me & 3aBMCHMOCTH OT KOHILCHTPalluH BOMOPORHBIX WOHOB 


HOPHMep, TNOJ BJIMAHHeM leJIOUH); COBMeCTHOS pellieHHe ypaBHeHHuli (13) 
(2) Haer *: 


(13) 


[*MeRo], jeMer |. / [pies |. [?MeRo], = Kime—H / Kome—H ; (14) 
K = Kime—uy/ Kome—u, (15) 


je. KOHCTaHTa OOMCHHOH peak JBYX MeTaJJIOB OMHaKOBOM BaJIeHTHOCTH 
4BHA OTHOUWICHHIO KOHCTAHT, XapaKTePH3YIOUINX IKCTPaKIUMIO Kaxkoro U3 
MX MeTaJIOB NOX BJMaAHHeM wjlenoun. Hanpumep, 9kcTpaxiua Zn u Col! 


|| BJIMAHHeEM WieJIOUH MOWHHAeTCA ypaBHeHHAM (cM. puc. |). 
Ig azn = — 10,0+ 2pH; Ilgaco = — 10,7 + 2 pH. (16) 


IIpuHamMaax Bo BHMuMaHHe ypaBHeHnua (10), (11) u (13) u BErauTan BTopoe 
yaBHeHve (16) u3 nepsoro, nomyaum: Ig Kznjco=9,7; Kznjco = 5,0, 
75 /Co = [ZnRg]o (Gore Zo) ad [CoRg]o. 

Visyyenve oOMeHHOH peakuun (Zn**), + (CoR,)o — (ZnRe)o + (Co*"), mMo- 
i3al0, “TO KOHCTaHTa paBHOBeCHA eHCTBHTeMbHO cCocTaBAadeT ~ 5. V3 
)MBECHHBIX JaHHbIX BHHO, YTO pacnpemxeweHHe MbI MeTAaJJIOB HU CBA3aH- 
€ C HHM MmopeyeHHe MeTaJJIOB TpH OOMeHHOM 9KCTPaKUMH 3aBMCAT OT 
PJIOUHBIX CBOHCTB MeTaJJIOB. CMbICJ] 3%TOM 3aBMCHMOCTH OObDACHHeTCA cuIe- 
yrouuM OOpa3om. IIpu pacmpemeseHun MbiJia OMHOBPeMeHHO Pacripeyevinetca 
PKTY dasaMu WH XKkupHad KucnoTa. B BoAHOM chase KUPHaA KMC/OTa B He- 
[auHTeIbHOH cTremeHH uccowunpoBaHa Ha MOHD: (HR), (H"), + (R )s, 
buyem [H*],[R ]2/[HRI]s = Kx <1, rae Ky — KONCTaHTa JMCCOWMalHN KHC- 
prt. Mp0, pacTBopesHoe B BOHOH chase, AHCCOUMMpOBaHO NMpaKkTHyecKU 
hiesio: (MeR,), — (Me?*), + 2(R )s. 

| Yuutpipad, 4TO paCTBOPHMOCTb MbIJI B BOJe AMA ABYXBAJICHTHbIX Me- 
\JWJIOB — BeJIMYMHa 3HauHTesbHad (+), a TaK2Ke, YTO KOHCTAHTb! TMCCOUMalun 
Id 2KMPHbIX KMCMOT C,—C,) Maspl (nopaqka 107°), MoxkHO CUHTaTb, 4TO 
pHLeHTpaluA HOHOB RB BomHOH chase ONpeseAeTCA TOJIbKO KOHIeHTpa- 
helt Mbiia: (R-)s =2 (Me*"),.'3ameHaa, C H3BeECTHbIM MPHOJIMKeHHeM, AKTHBHO- 
WM KOHICHTpallWAMU HM pelliad COBMeCTHO YpaBHeHHA AMCCOMMAaWHH Cc yYeTOM 
IPaKeHuA JA (R7),, NOJYYHM 


(Me?"), = K, (AR), / 2-4 /[H*],; — Ig (Me?"), = Ig Ky (HR), / 2 4+ pH. (17) 
aueuve K, MpHMeM m0 3HaHTOBO KucsoTe: Ky = 1,42-10°(*); no Hawum 


CHePpHMeHTaJIbHBIM faHHbim (HR), = 0,062 r-mon/a. Ilogctapus sTH 3Ha- 
Hua B (17), MouyuHM: 


Ig (Me**), = — 6, 35 + pH (18) 


‘OHICHTPallMA MeTaJJia BbIpaxeHa B T-MOJI/ J). 


* B cayuae MeTaqoB pa3sJH4HO BaweHTHOCTH KOO PHIMeHTH pacnpeyeseHHA 3aBNCAT 
 KOHUCHTPalNH MOHOB BOLOPOAa B PasMHUHBIX CTeMeHAX, BCMEACTBMe Yero KOSpPpuUUeHT 
BIeNeHHA  3aBHCHT OT KOHMeHTpauuH MoHOB Bopoposa; B= (Kine yy / Keme—n) 


IR]”—" /{[H+]"~", rae m wu n— BaJleHTHOCTb NepBoro H BTOPOrO METAJWIOB. 
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Ha puc. 2 Haneceno ypapuenue (18), a Tak2Ke OTJIOXEHBI 9KClepuMeHTadl 
Hble TOUKH, XapakTepu3yrollme pacnpesenenue mb Cu, Ni u Co. Ypapued | 
(18) co6uofaetca Cc yOBeTBOpHTenbHOK TouHocTbIO. 3 ypaBHenus (Ii) 
a TaKKe H3 SKCICPHMCHTAbHbIX aHHbIX CylelyeT, YTO MO Mepe yBeuMUeH)} 
KOHIe€HTPauuH Mblula B BOZHOM cbazse Bo3spacraer BesMunHa PH. [lonsatuo, 4} 
YBeIMYCHHE KOHIeHTpalun Mblvla M COOTBeTCTBYIOMee eMy NoBbIUeHHe pH 
MOFYT IIPOHCXOAZUTb OecnpedeIbHO; Mpefes ycTaHaBMBaeT yCOBHe NOABJICH)} 
TBEPAOH (basi, T. €. MPOUSBeeHHe PacTBOPUMOCTH _(AaKTMBHOCTH) COOTBETCTBY | 
we rMapookucn metanua L: 


[Me] [OH-}2=L; [Me] K2,/[H*]?= L. (i 


3ameHaa axTuBuoctb [Me?+] xonweHtpauueli (Me?*) u perias copmecTHo (]} 


wu (17), nomyuun: | 
(Me**)npen = [Kx (HR)s/2K wo)” Des (2) 


rae (Me?*)npex— UpedeibHoe 3HaveHHe KOHIeHTpallMM Mba B BOLE. 

Takum o6pa30M, PaCTBOPHMOCTb Mblia B BOAHOH dase MpOnopuyMoHab,; 
KOPHIO KyOuueCKOMY H3 MPOH3BeAeHHA PacTBOPHMOCTH THAPOOKHCH MeTads 
STOT BbIBO OObACHAeT 3aBHCHMO 
M@KLY NOBeeHHeM MeTaa pH 3H 
TpakWuH KUMPHbIMH KUCIOTaMU HU e 
IeJIOUHOCTbIO (MOBbIMMeHHE «LeIOUH 
CTH»  XapakTepH3yerTcH yBeIM4eHH, 
3HaueHua L). OOMeHHO-9KCTpakIUMOHH| 
Pa3sesIeHHe MeTAVJIOB ABJIAe€TCA CBC 
oOpa3HbIM THApOHTHYeCKUM MeTORG 
pa3eleHua; OHO OTMMUAeTCA OT OOb! 
Horo PHApoOMMTMYeECKOrO MeTOa OTCY 
cTBHeM OOpasoBaHHua ocayKosB. Ions 
HO, 4TO B 9TOM CyIyuae, BBHAY OTCYT 
BHA 3axBaTa TBepsOoH da3s0l, pasyel| 

Hue mpoucxoquT Oomee nomHo. Kpo} 
paclipexeJeHHH MblI. 1— NipaAMasxA, COOTBeT- TOFO, JIerKO OCYLUIECTBIIACTCA MHorocil 
cTBylollad ypaBHeuHio 18. SkcnepumeuTasb- 

Be bromeiinad Eo use al ae NeHy¥aTOe pa3seJeHHe B MPOTHBOTOUHI 

KoJIOHHAaX. [lostomy OOMeHHAas SKCTPé| 
IMA NOSBOACT Pa3eUTb MeTaJIbl, OH3KHeE NO CBOHM CBOMCTBaM (HalpHMe 
Co!! — Nil), uro HeocyulecTBuMO JIA THApomMTHYecKOrO ocakKyeHua. OF 
BP€MCHHO OHA ABJIACTCA MCTOJOM H3BJICUCHHA MeTaJIJIOB, HalpHMep Mo peakIt 
co wemoublo (5)—(8). 

B 3akul04eHHe OTMETHM CBOeOOpasHy!0 CBA3b MexK Ty OOMeHHO-3KCTpakILNC 
HbIM PAJOM MeTAJIJIOB, O KOTOPOM YMOMHHAaJIOCb BBIlle, HM PAZOM HanpsxKeHna ¥ 
Tam0B. Merasibl, pacnouloxKeHHble B PALY HaNpsAKeHHH WpaBee aHHOTO, 06) 
Aatollue Coulee NOOXKUTEbHLIM HOPMAJbHBIM NOTCHIMAJIOM, OOBIYHO XapaKkTet 
3YIOTCA MECHbUUIeH MleOUHOCTbIO (MCHbIIHM 3HaveHHeM MpousBeeHUA PacTBOT 
MOCTH THApooKucHn); OHH MOryT ObITb OTJeeHbI OT AHHOFO MeTawIa OOMeHH 
akcTpakiuweH. Merasbl Oomee AKTHBHBIC, PaCMO/OXKeHHEIe JIeBee B PAY Han] 
*KCHHA, OObIUHO He BBIJeIAIOTCA WIM B MA@JIOH CTeNMeHH BbINeIAIOTCA Ha KaTC 
Mp 91eKTpomuse AanHoro metassma. [lostomy KoMOuHaluA OOMeHHON SKcTpé 
WMH WH NoCdeLyroulero IJICEKTPOJMTHUCCKOTO BbIACICHHA B pAe CyyaeB MOH 
ABUTbCA CMOCOOOM NOJIYYCHHA UYHMCTHIX MeTaJJIOB. OTOT NYTb ompaByan cet 
HanpuMep, MpH NoOuyyeHHu KOOaNIbTa BbICOKOM UMCTOTHI. 


Puce. 2. 3apucumoctb Ig(Met*), or pH mpu 


Hopuapekuit ropHometadmypruyeckuit KOMOMHAT Tlocrynuao | 
um. A. II. 3apenaruua 30 III 1959 


UMTHMPOBAHHAS JIMTEPATYPA 


1jI.M. Tuugun, Ul. YW. Bo6OuxKxos u ap.,. JAH, 122, Ne 3, 445 (19 
eM. Kol th oft, sE. oBessSxaumdeidadad JaeeAnmeacahend Soc., 63, 1906 (19% 
9H. Irving, Fo SOG@°R oss ett, “Boge Pew © lm sinc a Chent Soc. ; 4g 
1906. * Cnpapounnk xumuxka, 3, M., 1952. 
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Joxaans Akagemun nwayr CCCP 
1959. Tom 4128, Ne 2 


XHMHA 


rHJIbM KAMAH u B. J. YEPHOKAJIbBCKHA 


| TEPMHYECKOE PA3JIOQKKEHHVE OPFAHHYECKHX COE MHEHHA 
NATHBAJIEHTHOLPO MBILUBAKA 


‘(IT pedcmaenene axcdemuxom A. E. Ap€ycoseim 23 IV 1959) - 


| 
 B 1867 r. Kpadr naen (*), uro pH HarpeBaHH MbILIbAKOBOM KHCJOTEI 0 
0—230° B npncyTCTBHM TeTpasTOKCHCHaHa OOpasyerca S*PUP MbILIbAKOBHCTOH 
cnotpl. B 1947 r. 1. ©. Komuccapor ¢c corp. noka3anu (?), YTO 3c:pUpbI aIKMI- 
CHHOBbIX KHCJIOT Tip HarpeBaHHH U3OMePH3YIOTCA B SCPHPbI MbILIbAKOBUCTOM 
MCNOTHI. B KavecTBe MPOAYKTOB peaKUMH ObwIN BbIJeJCHbI TAK2Ke COOTBETCTBYIO- 
ve CMUPTHl. 
Tepmnyeckoe pa3iomwKeHve oKucel (2-Kap6oKcusTH)- u (2-Kap6oKcH-2-me- 
MJSTHN)-Au@eHnapchHa MPHBOAMT K OOpas0BaHHIo Ouc(~ucdeHHNapcuH)-oK- 
ayia MW KapOoHOBOH KucOTHI (*). HamM Ka3al0Cb HHTePeCHbIM H3YYHTb NApOMHs 
NeMHHEHHM MATHBAaeHTHOTO MBIllbaAka Ha mpuMepe psaga: AlkAs(O)(OAIk)a, 
IkeAs(O)(OAIk) u AlksAsO, rae Alk —CHs, CoHs, a-CsH,, n#-HsHy. 
TH BeEL€CTBA CHHTC3HPOBaJIHCb OKHCJICHHEM COOTBETCTBYIOWIHX MPOH3BOLHbIX 
S€XBAICHTHOTO MbIlIbAKa. I]uponu3 yNOMAHYTHIX COeAMHEHHM mMmpoBoxunca 
cues IIpH aTMocepHOM aBJIeHHH C OTTOHKOM OOpa30BaBIIMXCA JerKO- 
MAWLHX MpOkyKToB. Pasnomxenve HaunHaocb npu 200—220° B peakuMoHHor 
acce. Jia BbIeeHHA YWHIMBYAyaIbHbIX BeUIeECTB JUCTHIIAT mnogBeprasca 


| TaOauna 1 
Tlupomus supose asmKMMapCHHOBBIX KHCJOT 


L ss 
Ucxogupii scdbup TlomyueHHple BellecTBa Sense ce azo aa S 
a 
H-C3H7As(O)(OC2Hs)e H-Cg3H7As(O)(OC2Hs)e 424 ,5—124/414 1 ,2435|1,4520 40,7 
(1-CgH70)As(OC2Hs5)2 56—59/10 1, 1623/4, 4493) 14 2 
H-C3H7As(O)(OC3H 7-H) 4-C3H7,OH* 8,4 
#-C3H7As(O)(OCyH9-#)2 | H-CagHgOH 145—117,5 0,8143]1 3972) 17,4 
H-C3H7As(OC,He-H)2 444—115/12 |1,0573)]1,4528) 5,7 
As(OR)3** 124—125/41 |. — |,4496] 2,4 
CH3As(O)(OC,H9-#)2 H-C,H,OH* 115,5—116 —- — 9,3 
CHsAs(OCyHo-X)2 938—95/13 1,0846/1 ,4515} 12,5 
-CoHsAs(O)(OCaHo-x)o H-C,H,OH* 115,5—4117 — — ‘Nsyp 5) 
C2HsAs(OC,Ho-A)2 1403—106/13 |1,0727/1 4534) 19,6 


* VnentuduluporaH B Buse supa 3,5-MMHUTPOOeCH30HHOM KUCJIOTH. 
** Haiimeno %: As 26,62. CiHe5AsO3. Bpruucneno %: As 26,74. 


OOHOM MeperoHKe. OPUPLI aJIKMJaPCHHOBBIX KUCIOT ObIIH MOJyYeHbI OKHC- 
HH€M COOTBETCTBYIOINMX SPHpoB * asKMaPCHHUCTHIX KUCIOT JBYOKUCbIO Ce- 
Ha (5, 6). CuntesupoBaHHble S*upbl aJIKWJIapCHHOBbIX KHCJIOT, MO-BHAMMOMy, 
BOJIbHO YCTOHMYHBLI K TePMHYeCKOMY BOS eHCTBUIO. Tak, pH 2HeprH4yHoM 
rpeBaHuu JM2THMOBOrO SPHpa H-MpONMMapCHHOBOH KUCJIOTHI S3HANHTeIbHAA 
cTh ero MeperHaslach 6e3 usMeHeHUa. Tlostomy ocTabHble apUpbl alKusapCH- 


* © cuntese apHpoB aKMAapCHHUCTHIX KHCJIOT M3 aJIKHJIHWOLAPCMHOB M CIMPTOB Hamu 
S6manocb (*). Tlomyuenuble ac:pupbl UMeTH Hoycoxepxalve NpuMecu, HO ObWIM BHOMHE MpH- 
HBIMH JWI CHHTe3a S*PHPOB aJIKHaPpCHHOBbIX KUHCJIOT. 
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be 


HOBbIX KUCJIOT HarpeBaslucb TaKuM OOpa3s0M, YTOObI TeMMepaTypa MapoB HE IIpt 
Bbiluiaia 200°. Tipu sTOM OCHOBHBIM MbIMIbAKCORepxAKalluM MPOMyKTOM peakih 
ABJIAeTCA COOTBETCTBYIOULMH pup auIKHapCHHUCTOH KUCMOTHI (TAO. 1). Crpo: 
uve ero MosTBepxKLaeTcA OOpasoBaHHeM aIKMIAMMOMapChHa Mp yelicTBHuM HOM 
CTOBOJOpOLHON KUCIOTH. O6pasoBanHe 9upoB MbILIbAKOBHCTOH  KUCII 
HaOmMOLaeTCA IPH MMpomuse AUSTHTOBOrO HM AM-H-OyTHOBOTO SPHPOB A-TIpt 
TuiulapCHHOBOH KUCOTEI. Bo BTOpOM Cylyyae MPOAYKT H30MepWsallHu MO COCTAE 
Obi 630K K MIpomHoBoMy 2pupy AHOyTHIMbILIbAKOBMCTOM KHCJIOTHI, HO O 
uyasica oT Mocsenuero (7) 3HayeHvem 12. B muponusate MH-A-OyTH0BOl 


apupa MeTHIapCMHOBOM KUCIOTEI IIpHcyTCTByeT KaPOOHHIbHOe CoeAMHeHH 
pearupyromlee c 2,4-quHuTpoeHwIrnypasHHoM. 

OxucienHe 2PHPOB AWHaIKWapCHHUCTHIX KUCOT MpoTeKaeT NO BHeIIH 
IpW3HakaM Tak *Ke, KaK MB CLyYae SPHPOB aMKMAapPCHHUCTHIX KUMCMOT. OHA 
pH NepBoi MeperoHKe OCMOJAeTCA 3HAYHTeIbHAA YaCTb MpOAyKTa HM H3MeHAe! 
CA KOHCHCTeHIMA *%KUAKOcTH. Ecru neppad meperouka MpoBOsuacbh NPM LaBJ 
uuu 13—15 mM pr. cT., BMeCTO »KeslaemMoro s*pMpa YAaBaJIOCb BbIAeIMTb ML 
vcxogHoe BeurecTBo (NoNe 1 u 2, Tada. 2). MlonvxKeHne JaBseHusa 0 4 MM o3Bi 
JIA€T BbICIUTD H-OyYTHIOBbI stup MMsTHapCHHOBOH KuCHOTH. Bpixoy suf 
J\MaKWapCHHOBOM KUCIOTbI MOBbIINAeTCA, CCIM PaCTBOPHTeIb MOCMe OKHCI 
HUA OTTOHAeTCA Mog BakyyMoM (NoNe 4 u 5, Taba. 2). 


Ta6 1nnwaw 


OxucyieHHve apupoB AMaAIKYapCHHUCTbIX KUCJIOT YBYOKHCbIO CeJieHa 


VA 


= ! 
e Vcxognnlt sbup Tlomyuenupie BeuecTBa Sa acres ae nv S 
3 a 
1 (CeHe)sAs(OC2Hs) (C2Hs5)2As(O)(OH T. MJ, 136—137° 4 
(CgHs5)2AsOCeHs 140—141 4,1148/4 ,4600) 2 
2 (C2Hs)2AsOC3H 7-H H-C3sH;,OH* 16 
(C2Hs)2As(O)(OH) T. nut, 185—137° 2 
(C2Hs)eAsOC3H7-n 04,9—57/13 |1,0904)/1 , 4621) 6 
3 |(C2Hs)2AsOC,Ho-x (C2H5)2As(O)(OCyHo-x)2 130—130, 5/4 |4,1922|1 , 4721/42 
(C2H5)2As(O)(OH) T. Ha, 136—137° 44 
CeHsAs(OCyHo-x) 98 ,5—101/41 dpe ayy) | 
4 |(CH3)(4-CyH9)AsOC3Hs |(CH3)(a-CyHg)As(O)(OC3Hs) 140—1141/2 |1,2265)1 ,4729 26" 
(CH3)(#-CaHg)As(O)(OH) v.11, 426—127° 44) 
5 |(CH3)(#-C4Hg)AsOC,Ho9-n|4-CaHyOH 116—118 4 
(CHs)(#-CaHo)As(O)(OCgHo-x)| 133—134/3 |1,1507|4 ,4676)24: 
(CH3)(#-CyH»)As(O)(OH) T. nat. 126—127° HY 


* Viazentuduuuposan B Buge odupa 3,5-nunHuTpoOeH3oiiHOlt KACAOTHI. | 

M3 AMCTHIATA HM CMOJMCTOrO OCTaTKa MepBou MeperoHKu Kpome 9aPpupa m 
aIKMJIaPCHHOBOM KHCJOTbI BbIeIAeTCA PA MPOYKTOB He HaGOMaBUIMXCA Ip 
cuHTese SPHpOB aJIKWapCHHOBbIX KHCMOT. Tak, BO BCeX CyYaAX OOpasyr0TC 
AMA KUMaPCHHOBbIe KHCIOTHI,B WByX cyuaax (NeNe 2 u 5, Tan. 2)—cnupr c p. 
AMKaJIOM, BXOJAILMM B aIKOKCUrpynily Wcxoquoro coequHenua. M3 npoxyxre 
OKHCIeHHA H-OyTHIOBOrO ac:upa ANeTMMAPCMHUCTOH KUCHOTHI Ob BHIMeuE 
Au-H-OYTHJIOBbIM Sup STHAapCHHMCTOM KuCOTH. AHaOrHa MexKIy HeKOT 
PBIMH MPOLYKTaMH OKUCICHHA SPHPOB MMaKWNaPCHHUCTHIX HM TepMHYECKOI 
PasIOKeHHA SPUPOB aIKWMaPCHHOBbIX KUCJIOT HaBela HaC Ha MBIC/Ib O BO3MOx 
HOM IIMpOu3se OOpasylollMxcA Mp OKNCIeHHH apupoB MvanKHAApCHHOBb 
KHCIOT TIpH BbiqeeHHu. [lpopexenHblii Hamu NupodM3 H-6yTHTOBOrO 3cupa M 
THA-H-OYTHMAaPCHHOBOH KUCJOTbI MOATBepxMaeT STO Mpeknonomenne: U3 Mp: 
AM3aTa ObWIM BbIeleHb! Cyrano, A-OyTHIOBHI aXbup MeTHJI-N-OyTHIAapCHHUcrT( 
KHCHOThL M OOHapy2keHO MpucyTcrBve KapOoHWAbHOrO coeluHeHHA (mpol 
c 2,4-Nunurpoennirugpasunom). JlerKocthio npeBpatenua ReAs(O)(OR) - 
—> ReAsOR moxHo o6pacHuTb, 10-BHMMOMY, TaKxKe oOpasoBaHue acpupos apu 
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MHUCTEIX (°) M apHankudapcHuucrHix (°) KuCnOT mpH JelicrBun ranouy- 
X aJIKHJIOB Ha CepeOpAHbIe COMM COOTBETCTBYIONIMX AaPCHHOBbIX KHCNOT. 
TlonyueHHble Hamu S=upbl AMaKHapcHHUCTHIX KUcOT (Tab. 2) — BAsKHe 
AKOCTH co claObiMm cneunuyecKuM 3amaxoM, JIerKO OMbIIAIOIIMeCA BOJOH 
Blarou Bosqyxa. AtomHas pedpaKilua MbIIIbaAKa B STHX COeMMHeEHUAX TO 
|MM NoOfcueTaM paBuHa 8,19. 

| Oxucu TpwarKusapcuHoOB ObliM MoyYeHbI OKNCeHHeM TpuaKMAapCHHoB 
pekucblo Bosxopona. IIpu nuposnse oxucelt TpuatkKusapcuHos (Tabu. 3) B Kaye 
Be OCHOBHbIX MPOLYKTOB MO/yualoTCA TPuaKMApPCHHbI HW cnupTH. B orsemb- 
IX CYYaAAX H3 NMPOJMM3ATA BHIAeMAIOTCA C HEOOJbIIMM BbIXOJOM Sc=upbl Ana- 
JapeuHucTon KucroTHI (NoNe 3 nu 4, Ta6. 3). B mpoxyKrax nupomu3a oKxucelt 
H-A-IIpOnWapCHHa HW MeTHJIAN-A-OyTHIapcHHa peaklneH c 2,4-quHuTpotbe- 
JITHApasHHoM OOHapyxXeHoO mpucyTcrBue KapOoHHbHOrO coequHeHUA. B no- 
jeaHem cytyuae (Ne 4, Ta6n. 3) 2,4-nmuHuTpocdenumruy~pason oKa3asica UujeH- 


Ta6aunua 3 


Ilnpomus okuceli TpuankusapcnHos 


oS 
j McxogzHoe BeulecTBO TlomyyeHHpe BellecTBa dam pone aio no § 
F a 
(C2Hs)3AsO C,;H;0H 78—79 1 70750 1 ,4760 2,9 
(CoHs)sAs 136—137  |4,0750/1,4760| 54,5 
(x-C3H7)3AsO #-C3H,OH* 5,9 
-\(H-C3H7)3As 74—76,5/10 |41,0228)/1,4750} 35,8 
(CHe)o(H-CyH9)AsO (CH3)2(H-C,H9)As 1383—135 4 , 0560 4 ,4673 233 i 
(CHg)(4-CaHy)AsOC,Hy-a | 83—85/14 — |1,4644) 1,9 
(CHs)(#-CyHe)2AsO |n-C3H7CHO** 3,9 
n-C,H,OH* 6,0 
(CHs)(#-CaHy)oAs 75—76,5  |4,0103|1,4724} 14,9 
(H-C4Ho9)3As 114—116/10 |0,9886)1,4716] 2,5 
(n-CgHy)2AsOCHs 86—87,5/13 | — |1,4685| 0,8 


* VUnenTupuunporan B Bue ac:upa 3,0-AMHUTpOOeH3OHHOH KHCJIOTHI. 
** VinenTH@uUMpOEaH B BYE 2,4-nMHUTPOdennsrHszpasona. 


HuHBIM c 2,4-1MHUTpodeHusruApa3s0HOM MacJIAHOrO aberufa. IInpomus oKu- 
M TPHaKWapCHHOB CONpoBoxAaeTcA, NO-BUAUMOMY, MCMponoplMoHupo- 
BHMeM PajluKaJIOB, TAK KaK M3 NMPOMM3aTA MeTHJIAN-H-OyTHapCcHHa Obl BbIe= 
PH TPH-x-OyTHapcHH. 

TakuM o6pa30M, B HCCJielOBaHHbIX HaMH CJly¥aax NMpOJH3 coe,MHeHHH 
ATUBAJICHTHOFO MbIllIbAKa NPOTeKaeT NO MeHbIWeH Mepe B ABYX HanpaBJeHHAX: 
IR’R”’AsO — R’R’ASOR (A) uv RR’R’AsO > RR’R"As (B) (R—aankuna, R’ 
R’—anku win ankoxcurpynna). B Kaxkjlom ciyyae B pe3ybrare nuponusa 
biayyarorca, mo-BuquMomy, 06a coequHeHna (A u B), HO BbiqeneHHe HHANBU- 
VAJIbHbIX MIPOLYKTOB 3aTpyAHAeTCA ONH3OCTbIO TOUCK KHMCHHA STHX BELLECTB. 
poMe yNOMAHYTHIX MpOsyKTOB, B NUPOMH3aTe MPHCYTCTBYIOT CNMPTbI MH, Be- 
DATHO, aberugbl. AHasorMa Kak B YCJIOBMAX, TAK M B MpOAYKTax nMposusa 
BUCTEIbCTBYCT O CMMHOM M€XaHH3Me peaklHH. 


Kasauckuit XHMHKO-TeXHOJICrHYeCKHH MHCTHTYT Tloctynus0 
um. C. M. Kuposa 20 IV 1959 
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Jloxnaym Axagemun nayr CCCP / 
1959. Tom 128, Ne 2 


Unen-Koppecnonzent AH CCCP A. Jl. METPOB, B. &. MAPOHOB 
u H. FT. JDKYPHHCKAS 


MPHCOEXJMHEHHE TPHXJIOPTEPMAHA K ALETHJIEHY, 
OJIEPHHAM HW UX WIPOH3SBOAHbIM B OTCYTCTBHE 
KATAJIM3ATOPOB 


Bnepspie Poxos c corpyquukamu (1) mpoBeiu mpucoequHeHHe TpuXxsJOprep-} 
MaHa kK rekceHy-! myTeM JJIMTeJIbHOrO KHMAYEHHA B MIPHCYTCTBHM Mepekucu Oen4 
3onla. On OTMeTHJIN OOpas0BaHHe FeKCUJI-TpUXJIOprepMaHa C BbIXOJOM B 22%! 
He oKa3pipad MOpAyKa MpHcoeAMHeHHA, OHH MPHHAJIM, YTO MO aHaJIOrHH ¢ 
XapakTepoM mpucoequHenua Cl,SiH y Hux oOpasoBaica H-reKCUJI-Tpuxsoprep:} 
MaH. 

Bexkope, B TeX Ke yCJIOBHAX, OblNO MpoBeqeHO NpHcoesqMHeHHe TPUuXJOprep-} 
MaHa B 3anaaHHbIX TpyOKax mpu 85°k JeBATH ZpyruM oviedunam (7). JLamee) 
[usapman uw Tepoy (?), Tak2Ke B MPHCYTCTBHH MepeKUCH OeH30N1a, NPOBeM pH) 
coeqMHeHHe TDudeHHI-repMaHa K OKTadlelleHy-| uw ycTaHOBMIM, 4TO Mpu ITO 
o6pasyercs c BbIXOLOM B 67% A-oKTalelwMaTpudenui-repmau. IIpu npucoeyu- 
HeHHH TpHdeHuI-repMaHa K TpudeHusaM-repMaHy Opl0 JoKa3aHo 06pa30-} 
panne 1,3-6uc(TpueHus-repMu)-npomana, T. e. mpHucoequHeHue TpudeHus-} 
repMusla HB 3TOM Culy4ae MpOWWIO MO KOHeuHOMy yrvlepody oepuHoBoro pann-} 
Kayla. ABTOPbI OTMeTHJIH, UTO B TO BPeMA KaK BbIXOJ MpOAyKTa MpHcoeqMHeHUA 
B 3TOM MoculeqHeM culy4ae JocTuran 85%, Tpupekus-cHaH B AHANOPHYHbIX ycu0-} 
BHAX He mpucoequHasca BoBce. Jlec6p u Care (*), cuHTesupyA HelaBHo! 
repMaHuliopranuyeckue CoeqHHeHHA C (PyYHKUMOHaIbHON rpynnok B tenn, no-} 
Ka3aJIH, 4TO WIA MpHCOeCHHEHHA TPHaJIKWJI-repMaHOB K aJJIMOBOMY CIMPT: 
WIM aKpoJenuHy TpeOyeTca MpucyTCTBHe KaTamu3aTOpa (Mepekucu SeH30NIa HIN) 
MIaTHHbI), B TO BPeMA KaK MpWcoeqMHeHHe MX K AKPHJIHUTPUYy, AaKPHOBOH) 
KUCIOTe HIM ee SUpaM MpoxoquT 6e3 BCAKHX KaTamH3aTOPpOoB — mpu KUH-| 
MAYeHHH C OOPaTHbIM XOJOAMJIbHHKOM *. 

B. A. Honomapenxo nu I. A. B3aenxosa (°) mpoBoquau mpucoequnenue TpH-| 
xJloprepMaHa K 9THIeHy B mpucyTcTBuM H,PtCl, B aptoxmaBe; C,;H;GeCl, Oxia! 
MOJY4eH B ITHX YCMOBHAX C BbIXOJOM MeHee 4eM B 25%, 

B HacTOAUkeM HCCIeOBaHHH Mbl OOHAPyXWIN, 4YTO TpuxXsOprepMaH 6e34 
KAKUX-JIHOO KaTaIM3aTOPOB H HHULMATOPOB 3HEPrH4HO MpHcoeAUHAeTCA B MO-} 
Me€HT KOHTaKTa KOMMOHEHTOB (Cc BbIeeHHeM OobuUIoro KOMYeCTBA Tema) yxKel 
IPH KOMHaTHOM Temmepatype k ovlespuHam (1, 2) (oT sTHNeHAa Jo oKTeHa-1), ane-{ 
TusleHy (3), akpumonntpuay (4), anmunawerary (8), xnopucTtomy anuusty (5) u| 
Metaumy (6) u Wake K XJOpucTOMy BHHMY u 0-XJIOPBHHUJITPUXJOPCuaHy | 
(9, 10). Brrxoget 4 cBolicTBa NO y4eHHBIX CoeqMHeHUM MpHBeqeHE! B Tabu. 1. 

Viurepecuo, 4T0 BbIXOAbl MPOLYKTOB MPHCO2qHHeHUA MPH 2TOM OKa3bIBaJIHCb| 
Ooulee BBICOKMMU, HeXKeIM Te, YTO YKa3aHbl B JMTepaType Wa cyyaes mpucoe-| 
WHHCHHA B IPHCyTCTBHM KaTamusaTopoB. Kak u3BecTHo (’), mpucoequHennel 
K yKa3aHHbIM B Tad. | BelllecTBaM KDeMHexsOpoopMa MpoxoguT, npeumyuie- 


l 


* OTMeuad 9TOT MHTepecubIh :bakT, panuy3°Kue UCCAeMoBaTeIM 3aABIAIOT, TO TPHMe-/ 
THJICHJIaH MpaKTHYeCKH He MPMCOeAMHAeTCA K MeTHMOBOMy Supy aKPHOBOM KUCOTHI JaKe B! 
MpHCyTCTBUH KaTaIM3aTopos (He yKa3biBaeTCA KaKHX). STO Mocmesnee yTBepKMeHHe He TOUHO, 
Ae Tetpos 1 C. HW. Cagpix-3aze (6) noka3anu, 4TO TpMaIKHICHaHb IpHcoesMHAOTCA K ScpH- 
Py aKPHJOBOH KHCJOTH, B MpucytcTBHH HePtCle, B 1—4 nonomenne. 
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TV a.0 aiwina 4 


9 MR p = 
Henpeyesbuoe : pie : Weta 
coequHeHne TlpogyktTst peakunu ne a = ny ap e 
Haliy. | BbIU, icy 
be {ea} 
CH,=CH, CH,CH,GeC]l, 141 ,5(761) 1,4745)1,6091) 36,36 | 35,55 | 55 
CH,(CH,),CH=CH, CH,(CH,),GeCl, 130(13) 1,4720|1,2712) 64,48 | 63.33 | 55 
CH=CH Cl,GeCH,CH,GeCl, 130(12) 56 90 
CHj—CHGN Cl,GeCH,CH,CN 135(22)  137,7 53 
CH —CHCH,Cl Cl,GeCH.CH,CH.Cl 105(20) 1,5070|1,6636) 45,86 | 45,02 |77,4 
CH,=C—CH,Cl Cl,;GeCH,CHCH,Cl 92(11) 4,5000|1,5758| 50,49 | 49,65 158,3 
€H, CH, 
CH,=CHSiCl, Cl,GeCH,CH,SiCl, 4 120(45) 35 83 
CH,=CHCH,O,CCH, | Cl,;GeCH,CH.0,CCH, 127,5(12) 1,4855/2,5392| 52,15 | 51,21 |40,8 
CH,;=CHCI Cl,GeCH,CH,Cl 75(15) 4,5092/1,7637| 41,06 | 40,35 13275 
Cl,SiCH=CHCI Cl,SiCH,CHGeCl,? 129(43) 4,5268|1,8350| 62,96 | 62.54 | 52 


| 

Cl 

€HHO, JIMIUb B IPMCyTCTBHU KaTaIH3aTOPOB, HU TOMbKO B UCKJIIOUHTeIbHbIX 
4WaAX HB *KeCTKUX YCOBHAX Oe3 KaTalH3aTOpOB. Takum o6pa3om oyeBH HO, 
B BeCbMa Pa3JIMUHbIX PeaKILMAX IPHCoeMHeHHA — TPHXOprepMaH 3HauH- 
bHO Ooylee aKTMBeH, 4eM TPHXsOpCHaH. 


OKCNePHMeHTAIbHAA YACTH 


TpuxaoprepmMau HGeCls. Menxo pa3qpo6nenHpiit repManuit (501), cme- 
‘HHBIM c 10 7 ocaxKeHHOH MeJH, NOMellaeTCA B CTEKJIAHHYI0 TPyOKy (1HaMeTpom 
MM uM AmuHOK 80 mM). Uepes sty TpyOKy, HarpeTyto Jo 450°, nponycKkaerca 
cTpblfi TOK cyxoro xjopucToro BOfopoga. B noByuike, oxaxKaeMoh cyxuM 
om, coOpano 115 r KoHjeHcatTa, Nocje neperoHKH KOTOpOrO BbIfeneHO 98 r 
akuuu 77—78°. Brixox 79% B pacueTe Ha repMaHHii. Ota dpaKwua mpen- 
BJIAeCT COOOM MYTHYIO 2%KHKOCTb H3-3a 3MYJIbrHPOBaHHOPO B Heli HeEOOMbIOrO 
wuecTBa KakOro-TO *%KHAKOrO coequHeHHA repMauua. Ilpu crosHuM %KUAKOCTD 
CKOJIbKO CBeTIeeT H Ha CTEHKAX COCyJa BbIeIAIOTCA KanedIbKM yHOMAHYTOrO 
punenun. Tlorysenupl Takum oOpasom HGeCls u ucnob3oBaiica B JaJib- 
HINMX peaKUMAX. 
y-UwanatuatpuxaoprepMmMan ClsGeCH2CH2CNn. K 5,3 r ax- 
MOHMTPHa WoOaBsaeTcA pH pasmewmBanuu 18 r HGeCls. Mepsnie xe kanuu 
SeCls HeMeJWICHHO BBISbIBaIOT CHJIbHOe pasorpeBaHHe. CKopocTb ob6aBseHHA 
eCls ycTaHaBaMBaeTcH TakaA, YTOObI TeMMepaTypa He MOMHHMasiaCb BBILUEe 
—70°. Tlocne 3anepmieHua joOaBnenua Bcero HGeCls cogepxumoe kos6bI 
30rHaHO m0, BakyyMoM. Buimenteno 12,3 r f-mwHaHsTHITpHxsoprepMana 


r. kun. 135° (22 mm). Borxog 53%. 
Hatigeno %: Cl 45,71; 45,63 
C3H,GeNCls. Brruucneno %: Cl 45,64 


B octatKe 41 nowuMepa. 
y¥-XmOopnponuaTpuxaoprepMaH ClsGeCH2eCH2CHeCl. 


aHaslOrMunblx ycosuax K 10,8 r xsopucToro almHa WoOaBexHo 36 r HGeCls. 
KyyMHOH mMeperoHKoH sBbifereno 28 Yr yY-xJOpmpomMiTpHxjoprepMana 
r. Kun. 105° (20 mm). Brixog 77,4%. 


Hatizeno %: Cl 55,46; 55,53 ; 
C3HgGeCl,. Bpruncuieno %: Cl 55,29 


CHs 


| 
y-Xaopus06yTtTHaATpHxXaoprepMan ClsGeCH2CHCH.Cl. 
rex 2Ke yCOBHAX K 12 r xMOpucTorO MeTauNAa BNOOaBseHo 36 r HGeCls. B pe- 
ibTaTe BaKyyMOM Meperonku MomyyeHo 21 r y-xn0pHs00yTMITpHxsoprepMaHa 
. kun. 9O—93° (11 mM). Buixoy 58,3%. 
Hatiqeno %: C 17,88, 18,14; H 2,95; 3,28; Cl 52,48; 52,23 
CyHgGeClg. Brruncmeno %: C 17,75; lal Aster Cl 52,43 


3yecb 2Ke ObIIO MOmyseHO 6 Fr NpOkyKTa, KMNALero Mp 148—153" (10 MM | 
1-(T pux 1oprepMua)-2Tpuxmopcuaus)aTaH ClsSiCH,CH2GeC]| 
K 8 Yr BHHMITpHxmopcuaHa octeneHHo jjoOapneHo 14 Fr _ TpHxio) 
repMana. Bakyymnoii neperouKoH ppiyeteHo 15,6 r ClsSiCH2CH2GeC} 
eT. Kum. 120°C (15 mm). Buixog 83%. 
Haiimero %: Cl 61,94; 61,84 

CeHaGeSiClg. Brruucseno %: Cl 62,28 


1.2 Buc-(rpuxaoprepMua)-37 aH ClsGeCH2CH2GeCls. Yepes 18 r TP | 
XJOPrepMaHa IpOnyCcKaJics TOK aleTHeHa LO TEX NOP, NOKAa BHAYaJIe CHJIbHO pas| 
PpeBllasicA %KHAKOCTh He OxsaquTcs. BakyyMHOK nleperoukouw Bbiyereno 10,5 
ClsGeCH2CHeGeCls c tr. kun. 130—131° (12 mm). Brrxog 90%. 


Hatineno %: Cl 55,43; 55,20 
CoHaGesCle. Brruucuieno %: Cl 55,12. 


B ocratke 3 r nMomuMepHoro MposyKra. | 
ITHATpUxXAOprepMaH CeHsGeCls. Uepes 18 r Tpuxmoprepmary 
6apOoTupopaica stTuneH. Tlocme oxaxKeHHA 2KHEKOCTb PpasorHaHa, Nomyuer 
11,5 r sruitpuxoprepmana c T. Kun. 141,5° (761 mm). Bprxoy 55%. 
B octatKe 2 r BbIMeKHNAMLeH PpakuMn. 
H-OKTHATPUXAOprepMaH A-CgH,,GeCls. K 11,2 r oxrenen} 
nodasseno 18 r HGeCls. Tocne oxaxenua caMopa3orpeBulelica xKUIKOCT) 
leperoukolt Bbijeneno 16 r A-OKTHITpuxXdoprepMaHa, c T. Kum. 130° (13 MMi 
Bprxon 55%. I 
y(TpuxnmoprepMua)-tponuaanetatT ClsGeCH2CH2CH;| 
-O2CCHs. K 17,5r aumunauetata 1o6apeHo 45 r HGeCls. BaxyymMuoli nepero}} 
KOH BbifeneHo 20 r_ y-(Tpuxmoprepmus)-mponumanetata cT. Kun. 127—12)) 
(12 mm). Bprxon 40,8%. B ocrarke 18 r nomumepa. 


Hatineno %: C 21,70, 21,60; H 3,45, 3,49; Ge 26,09; 25,89: Cl 38,14 ,38,| 


CsH»GeOsCls. Brraucmeno %: C 21,44; Hes, 24: Ge 25,92; Cl 37,98. 
Wuctutyr opranmueckoh xumun um. H. JI. 3enuucKoro Tloctymuto: 
Akaylemuu HayK CCCP 28 V 1959 
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Joxxann Akagemun nayr CCCP 
1959. Tom 128, N 2 


XHMHA 


] r. B. MMPYJIEBCKHH u B. Fr. KOCTEHKO 
| ABHEHOJ, EFO NOJIYYEHWE UW CBOMCTBA 


(IT pedemaeaneno axademuxom B. A, Apb6ysose1m 11 V 1959) 


_ B 1942 rogy Bunxayc u Myke (') Bpidenniu 43 2%xHBULI Abies pectinata D. C. 
jnMpT c oOuleH dopmysol C,,H..,O, HasBaHHbIt umn aOveHosom. AGuenon 06- 
asyeT C BOOH KpUHCTaOorHApaT — aOueHourugpatc T. nat. 62°. Tuapupys 
\OHeHO HIM aONeHOIrHApaT, OHM BbIemMIM DurugzpoabueHo c T. mi. 38°. 
poOa AurHuypoaOueHoua Cc TeTpaHHTPOMeTaHOM lala OTPHUAaTeIbHbI pesyub- 
jat; Buxxayc u Myke cuntTanM aOneHon TpeTHYHbIM CIMPTOM, Cojlep2KallluM 
)Hy JBOKHYy!O cBx3b. BoieeHHbIH npH O30HOM3e PopMabAeru ykKasbiBa 
“a Hamvuue B MOIeKye aOveHoa rpynmbt =CHg. 

McenelyaA XHMMYeCKHH cocTaB MuXTOBOH »xuBUubI Abies sibirica Ldb (°). 
bl CpeqH HesleTyuHX KOMMOHEHTOB ceKpeTa OOHAPpyXHIH aOMeHOJ, BbIAeIHB, 
iro B Bue aOueHOITHApata, KOTOPbIH NO CBOMM CBOMCTBaM WH CorsacHO aHaJu- 


'y oTBevaeT aOneHoIrugpary Buuxayca u Myxe (cm. Ta6a. 1). 
f 
TaoOauna 1 


liz ; = 


Has3BauHue " [a]p B [4]p B 20 
coequneHua T. ma., °C abupe, °C |enupte, °C Nh Amaxe> MB McTrounuKk 


Ne EIEN III 


\ 6ueHonruypat 3—65 |. +49,5 | 437,4 = 238(1g¢ 4,18) Hawn 
OMBITBI 
62 +18 ,8 = a = (2) 
6neHon 40—42 — +38, 59 — 238(lg 3 4,28) Hawn 
OMBITbI 
| _ gt 9 a “et, 5806 | Zs (1) 


A6ueHon, NomwyuYeHHbI HaMuH, u3 aOneHOrHApata, ofHako, He oOTBeuaer 
‘BolicrBamM mpenapata Buyxayca u Myxe. O# oka3asiCaA KPHCTaJJIMYeCKHM Be- 
imecTBOM c T. mut. 40—42°, oOaqaa mp 9TOM 3HaYMTeETbHO Ooslee BbICOKOH 
BpalllaresIbHOH JleaTembHocTbIO. AOneHOIrHApaT u aOueHOWI, BONpeKH aHHbIM 
1), colepxKaT JBe BoliHbIe cBA3H. Onpesenenue HoAHoro ucla B 3aBHCHMOCTH 
T MPOLOMKATEIbHOCTH OMbITa MPHBOAMO K NOCTeMeCHHOMY MOBbILMeHHIO HOAHO- 
0 UHCIa NO pacCCUMTaHHOH BeMMUMHbI, COOTBETCTBYIOIMNeH JBYM JBOWHbIM CBA3AM. 
pH 9TOM MepBad JBOHad CBA3b Hacbillalach ye Ha BTOPOH MeHb, a AIH 
acbIllleHHA BTOpoH — TpeOoBanocb 7—8 Heh. IIpu ruaApHpoBaHuu B MpucyT- 
TBH WwIaTHHOBOM YepHu B aOCOMIOTHOM CMMPTe HIM JeAAHOH yKCyCHOH KHCJIO- 
e o6pazyerca TerparuxpoaOueHon C,H 3,0 c 7. nat. 48—49° u [alp — 4,0°. 
PHIPpHpOBaHHe NMepBOlt ABOMHOH CBA3H MPOTeKaeT SHaYNTebHO ObicTpee, 4eM 
3TOPOH ABOWHOM CBA3H, YTO yKa3biBaeT Ha HX PaSJIMUHbIM XapakTep. 

AHasIv3 V.-K. CI€KTPOB MOPOUleHHA NO3BOAeT CAelaTb Ooee onpekeseH- 
ible BbIBOAbI O XapakTepe JBOMHBIX CBA3eH B MOJeKye aOueHomrHuypata. 
3 cneKTpe MocseqHero HMEIOTCA Be NOJIOCHI, COOTBETCTBYIOMIHE BaJICHTHBIM KOJIe- 
jJaHuam C = C: 1600 cm7! u 1642 cm7?. IIpucyrcrBue 9THx NosOC MOXHO OObAC- 
HHTb HaJIMYHeM B MOvIeKyme aOueHOMTuApaTa AByX CONPsA%KeHHEIX ABOMHBIX 
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cBaseH. Kak u3BecTHo (*) ueH B 9TOM OOaCTM UMeeT [Be MOMOCHI, NPHYEM HO-| 
soca mpH 1600 cm! MeHee HHTeHCHBHAa, 4eM NOoOca mpu 1642 cm™?, 4TO Mbl 
uMeeM B ClleKTpe aOveHourugpara. IloxrBepxaer MpucyTcTBHe COMP AKeHHOL 
CUCTeMbI B MOseKys1e aGeHoruypaTa u ero YAbTpadHoueroBbI cneKTpP, cosep-; 
Kalu mosocy normoumenua upu 238 mu (Ige 4,18). Y3kyto, HoBOMbHO HHTeH- 
CHBHYIO nosocy npn 3100 cm7! B cneKTpe aOveHorH~paTa MOXKHO OTHECTH Fj 
BaJIeCHTHbIM KoeGaHHamM CH &£| 
rpynne =CH, (4). [pu rugpu: 
poBaHHu HW MOMMMepH3allun 9TE| 
osloca MOMHOCTbIO HC4e3saeTA 
Mmerouya ica ca0aa mosioca Mpy) 
1810 cm7! (BepoaxTHO o6epToH: 
xapakTepHa JIA BHHHVJIOBBIX| 
coequHeHul (°). TuqpupoBanue! 
HW MOJMMepH3salluaA MPHBOLAT kf} 
HCUe3HOBeHHIO HU STON MOJIOCB 
1600 7400 200 7000 Wen’ TOrMouwWleHuA. BecbMa BEPOsATHO, 
uTo aOveHorHuapaT colepxKuy 
rpynny —CH = CH. B nosy) 
3TOTO MpeANosO%KeHHA TOBOPUT 
TakxKe HalwMune mosoc mpHl 
990 u 906 cm™!, xapaKTepHbIx 
Wis ePOpMalHOHHEIX Koe0a- 
Hu CH B rpymmne —CH=CH, 
(°). TlomumMepusaina wu ruapu- 
5400 5200 J000 2600 2600 om! poBaHHe MpuHBOAAT K _  NOJ- 
HOMY WC4e3HOBeHHIO MOJIOCHI 
mpu 990 cm~!, a HHTeHCHBHOCTB! 
nosiocbl mpH 906 cm7! yMeHb- 
mlaeTca pH 3TOM BABOe. Bro-} 
pax IBoHHaA CBASbh. MO-BUIH-) 
MOMY, TPe€THUHO-TpeTHUHaA 4] 
HaXOMMTCA B 9K3OIMKJIHYCCKOM| 
nowioxeHun. TloarBep»xeHvem| 
STOFO MpeANoOKeHuA ABIAeT-| 
on. 4M 1200 1000 80cm’ CO HANIMUMe MAKCHMYMAa MTOVIOCET 
normouenusa mpH 238 mp (BBI-| 
UMCJICHHaA BeIMUMHAa JIA Ta-| 
KOH cucTeMbI 237 Mu). | 
2 Hammune oveHb YHTeHCHB-. 
HbIX MOJIOC NOIOWLEHHA B H.-K. 
cnekTpax aOveHournApata, m0-) 
jumMepa aOveHowa, TeTparHypo- 
aOueHoma mpu 1460 cm7? u npu 
1600 1400 7200 7000 Gr. 1384 cm}, KoToppie o6yc0B- 
Puc. 1. HM.-.k. cnextpp, 8. 5%-m, CCl; A, 5 — mMBaloTcA — ecbopMallMOHHbIMH 
aOuenorrugpata; B— noaumepa a6uenona; [— ter- KOMeOaHHaAMH B rpynnax CH, 
paruqpoa6uexona. A, B, ! — tommuna cao 208 v,  CHs, ropoput o mpucyTcTBHun’ 
mpu3ma NaCl; 5 — ronmuua cnoa 108 p, npu3sma LiF noculelHHX B MOJIeKyule adue- 
HouIrHapata. Takue Ke pesyJib-. 
TaTb! OblwId HAMM MOJYYeHbI H MPH aHanuse u.-K. cMeKTpa aOuveHoua. B cnextT-! 
pe Take HaOo0falorca Moloch! Normoujenua 1597 cm! u 1643 cm}, xapaK- 
TePHble JI COMPAXKCHHOH CHCTeMBI ABOMHEIX cBA3eH. MMelorca nosochl Hw npH 
‘905; 988; 1800; 1384; 1460 cm™?. 
Kak BRIE ObIsI0 yka3aHo, aOveHon Bunxayca u Myke oOnagaer 3HauNTeNb- 
HO MeHbileH BpalllaTebHOH cmocoOHocTbiO, 4eM aOHeHOM, BbIeIeHHBI Hamu. 
Sto Hallo OObACHeHUe B Oo/IbILIOM HecTOMKOCTH aOveHOa M CnOCcOOHOCTH ero! 
K TomHMepusaltun. Ecam warpepaTb aOueHomruypat fo Temnepatypp 90—95% 
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iBakyyMe (3 MM PT. CT.), TO nNocieqHu TepaeT Bozy (1 Momb HO), nepexogsa 
4a0ueHo. Ilpu pacTBopeHun moulyueHHOrO TaKMM MyTeM aOveHOsa B CHupTe 
jnaqaer Oenbiit amopdupili ocagox c 7. nut. 115—120°. Onemenrapupiit anamns 
ie erenme MOJICKYJIAPHOTO Beca, MPOH3BeeCHHbIe HAMM, MOKa3aJIM, YTO MBI 
yeeM Jle10 C MOMHMepoM aOueHoua (C;;H.,O);, oOaqaiouluM Bpaltlenuem [«]p+- 
5°. Tlomumepusalua aOveHoa Moker ObITb BbI3BaHa OCBEILCHHeM BHUMbIM 
HeTOM. Tenepb HaM CTaHOBATCH NOHATHBIMM HM MpOTHBOpeyMBble AaHHble Bun- 
H yca u Myke. HecomuenHo nocseqHve ume Jeo C YacCTHYHO NOMMepH30- 
HHHbIM aOHeHOJIOM. 

|| Cnenyer elle yka3aTb, TO U3 aOMeHONAa, BONpeKH AaHHbIM Bunxayca u Myxe, 
joxKeT ObITb BHOBb MOsyYeH aOneHouruApat, ecm aOueHo OOpa6oTaTb 3THVIO- 
AM cnuptom (96%) u Kak O6bIdHO OXxsaquTb. TakuM 06pa30M Mepexoy or abue- 
jaruapara K aOveHouly W-OOpaTHO He compoBoxkaeTcaA CTPyKTYPHbIMH H3Me- 


WHHAMH MOJIEKYJIbI (MCKIIOUad NOJMMepH3allHio). 


IKCNeEPHMeHTAAbHAA UAaACTb 


BugenmeHue aOuenourugparta. | xr muxtToBol %kKHBHUbI (ee KOH- 
jauTer: [%]p— 10,88, m0 1,5153, d7? 1.0021, x. 4. 58, 4. o. 119, nm. 4. 
4) nomBepramu oOpa6oTKe neTponeiubim sdupom (20 1) Ao mpekpamenua 
MYTHEHHA pacTBopa. OTdusbTpoBaB aMOpdHbIli ocayoK, YAaJiaJIM U36bITOK 
‘'tpomeHuHoro adpupa. K 3—3,5 «m metponeinoro pactsBopa npHOaBuanu | a 
saTHoBoro adupa. IlomyyeHHpili pactBop oOpabaTpiBamu 10% BOHOH Ka- 
tMHOK wenoubo. [Ip 9TOM KUCJOTHI B BUAe come NepexOAWJM B BOJHBIM 
cTBOp. DiupHo-NeTpoNeuHbI PacTBOp, OcTaBIUIMicA MocMe OTAeJIeHHA CMO- 
(HbIX KUCIOT, CAYKUI [A BblmeneHuaA aOnenonrugpata. Jia sTOH wenn, 
aiuB 2p4up HW OTOrHaB CKMNMfap C BOXAHbIM NapoM, OCTaBLIYIOCA BASKYIO, 
leITOBaTYIO MaCCy 92KCTparupoBau acdupom. Satem yamunn sup, He NoL- 
prai pacTBop HarpeBaHHio, HM OCTaTOK pacTBOpHJIH B STHIOSOM CMHpTe. 
[pH CTOAHHM pacTBOopa pH Temnepatype or —5 yo —10° Bbiyzenuamucp 
rolbuaTbie KpHictasbl (50 r), KOTOpble MocJIe AByX MepeKpucTaJIM3alu UZ 
upTta uMenu T. na. 683—64°; [a]co+ 18,0°, [oalp + 19,5°, [ele + 38,4°, 
lr / [alc = 2,13°(C =5, B adupe); [alc + 30,0°, [an + 37,4°, [alr + 66,0°, 
lr / [alo = 2,20°(C = 5, B cnupte); 238 mu (Ige 4,18). 

QNeMeHTapHbIN aHaJHu3: 


Hafizeno %: C 76,88; 77,01; H 11,73; 11,85; uncno axt. H 2,7 
Ci7H3)O02. Brruucmeno %: C 76,62; Jal wal eye uucJIO akT. H 3 


Vogubie uvica aOueHouIrupata: MpH CTOAHMM wHaBecKH Cc pacTBOpoM 
o6na 1 cytku: 130,6, 132,3; 3 cyrox: 150,4, 151,3; 8 cyrox: 185,0, 
35,2 (BbmHCMeHO Ha Be JBOMHbIX cBaA3H 190). 

Ilonyyveuue TeTparuApoadbunenHosda TuUpupoBaHuemM aGu- 
HOWrHApata. Bsato 4,1 vr aOneHonrmgpata, 60 ma cnupta, 0,4 r 
-uepuu. TIlormorumocb 648 ma Hy, (BolunCeHO Ha yBe JIBOHHDIX CBA3H 
0 mu). Ilocne yqanenua cnupTa BBIJeNIM BellleCTBO, KOTOPOe MlaBHocb 
mH 45—46°. Ilepekpuctamm30BaB ero H3 YKCYCHOM KHCOTHI NMoOyuMM 
OAYKT Cc T. mI. 48—49°; [a]o—4,0° (B= 3, B cnuprte); d3° 0,93481, 
9 1,48776. 

Takue Ke pe3ysIbTaTbl NOYYMNIMCh MpH TuApupoBanuu aOneHosuruspata 
JeXAHOH yKcycHOH KucOTe. QueMeHTapHbIM aHaJHs: 


Hafimeno %: C 80,52, 80,56; H 12,69; 12,75 
Ci7H320. Bpraucmeno %: C 80,88; aU AS TH 


MRp Hatipeno 77,63, BrruucneHo 77,83 
Tlonyuenue aOueuoua. B xononky, 3anomHeHHy 700 r oKucu 


IOMHHUA (HelitpaibHaa, 3 akT), BBOAMIM 20 r aOuveHONrHApata, pacTBOpeH- 
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uoro B 150 mua nerposelinoro supa. IIpompipasnm KonoHKy | murpom nerpones 
Horo apupa u smOMpoBamu aOneHom | 1 GeH30na. SaTeM. OeH30 yAaAIH I 
BaKyyMe, B TOKe a30Ta, B TeMHOTe, MO/IHOCTBIO ucKO“ad HarpeBaHue. Ilo 
ceqHue culeqbI OeH30a yaiaiu B BaKyyMe MpH OCTaTOUHOM JaBJIeHHl 
0,1 mm pr. cr. Tlocne yaanenua Bcero OeH301a, BeUleCTBO 3aKPHCTaJJIM30Ba 
glocb. Tlonyueno 15 r xpucrammuueckoro mposxykta c T. ma. 40—42°; [alp 4 
+ 38,59°(C = 10, B cnupTe); Avaxc 238 Mp (B cnupTe), Ig e 4,31. 
SNeMeHTapHBIH aHaJiH3: 
Haligeno %: C 82,45; 82,58; H 11,86; 11,83; OH 6,33; 6,40 
Cy,HegO. Brruucneno %: C 82,25; Et a ois OH 6,85 


TlonyuenHune nomumepa a6OuenHoua. Hapecky adnenouruy 
pata (1,2564 r) nomellaim BO B3BelIeHHy!O MpoOupky M HarpeBasu Mp Temne 
patype 90—95° B BakyyMe pM ocTaTOuHOM jlaBleHuH 3 MM B TeYeHHe 5 4ac 
IIpu strom ppienusocn 0,0847 r Bomb (6,74%). Ilomyausmiaaica mpospauHa 
BA3KaH Macca Oba pacTBopeHa B 10 ma cnupra. HepactrBopuBiuiuica Oenbr 
aMopuplli OcaoK Obl OTPHbTpoBaH u BbicyweH. Ilomyunnocn 0,1 r npc 
aykta c T. nm. 115—120°, [a]p + 5°. 


Haligzeno %: C 82,53; 82,44; H 11,78; 11,76; M 1269; 1301 


(Cy7H2gO)5. BrruncneHo %: C 82,25; Her 3%: M 1220. 
JlenuHrpalcKHlt TrocylapcTBeHHbIH yHHBepCuTeT Tloctynusto 
um, A. A. )Kyanosa 6 V 1959 
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Hornxane Akagemuun nayx CCCP 
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XHMH fl 


Uunen-Koppecnonjent AH CCCP IT. A. PASYBAEB ui A. WH. FPAEBCKME 


(OB ONPEXEJEHMM AJIOMMHYMOPrAHHYECKHX COEAMHEHHH 
HHAMKATOPHbIM METOJIOM 


|B xauecrse katavsaTopos iA NONMMepusalluu STUMeHa mpomMsena u Ipy- 
kx Q-OePHHOB WIMPOKO MIPHMeHAIOTCA aIOMHHHMMOprannueckue CoeAMHeHHA, 
wueM, KaK MpaBuylo, ynorpeOsioTca pa3sOaBseHHble (Kon. 0,1—10 %) 
acTBopbl. AHaJIM3 TaKHX PaCTBOPOB IIpefcTaBAAeT 3HauTebHbIe TPyLHOCTH, 
/B HACTOALee BPeMA HET ObICTPOrO H MPOCTOrO MeTONa AHaIM3a ZTUX BEILECTB. 
MoxHO NpefmoularaTb, YTO HaM4uMe Y WeHTPaNbHOTO aTOMa aJIOMHHUA 3p- 
<CKTPOHHO-HEHACHILNECHHOrO YPOBHA, OTKPbITOTO [IA ZTeKTPOHHOH aTaKH, ompe- 
err KMCJIble CBOHCTBA aJIKOMMHHMOpraHuyecKHx cCoeHHeHH («oOoOmeHHBIe 
ACHOTH mo Jibroucy (1)) WM MO3BOMHT OCYWIeECTBHTh THTpoBaHHe B MpHcyrT- 
hBHM OOBIUHbIX KMCJIOTHO-OCHOBHBIX MHIMKaTOpos. 
 B cBA3H C 3THM MPeACTaBANIOCh MVHTePeCHbIM BLIACHHTb, Kak B3aHMOsel- 
TBYIOT AJIOMMHMMAIKWIbI, AJIOMMHMMapHJIbI M UX MpOMsBONHbIe C MHHAUKaTOpaMu 
Wee eeccn ocHoBpaHnamu. Jina 2Toro a ee ONMMCaHHbIMH Me- 
ymamu Al(C,Hs)5 (tr. Kum. 130°/50 mm), AI(C,H;).Br (7. Kum. 148°/50 mm), 
\(C,H5)aCl (7. kum. 125°/50 mm), AIC,H5Cl, (7. Kun. 1157/30), Al(C,H *)20Cs EH 
Kun. 109°/10 MM) AIC,Hs(OC3Hs). (7. Kun. 148°/10 mm), TakxKe 
l(Cs5Hs), u Al(C,H,)3 * pacTBopsAaucb B OUHITCHHOM H Besbooaienton OT KHC- 
ppowa Touyoue MM CMeIIMBaIMCb C paCTBOPaMH MeTHJOBOrO PuoOMeTOBOrO B U- 
NlopsTaHe. 
Bpiio oOHapyxKeHo, YTO HHAMKaTOp npn WoOaBnenuu kK Hemy Al(CeHs)s 
ero rasONAONPOH3BOLHbIX MeHAeT WBeT Cc CuoseTOBOrO (Ilemo4HaA cpopMa) Ha 
leITbIM WIM 3eeHbIM (KucIad dopma). AHanorMuHoO jelicTBOBaIM Ha MHAMKAaTOp 

K(CHs)3 wu Al(CyHy)s. 

Ecia K MOsIyYYeHHbIM XKeJITHIM WIM 3eIeHbIM PaCTBOPpaM MIPHAUTb U3ZObITOK 
KOrO-HHOy Ib OPraHHeCKOTO OCHOBaHHA, WBET CHOBA CTAHOBHTCH (PuO/IeTOBHIM. 
HTepecHO, 4TO COeAMHEHMA THA AIR,OR u AIR(OR), He usMeHaIoT oKpacKku 
TuKaTopa. 

Hefitpambuple CBOHCTBa 2THX BEII€CTB MOXKHO, BEPOATHO, OODACHHTb 93KDPa- 
3allMel 3 p-ypOBHA aJsIIOMMHHA CBOOOLHDIMH SJIEKTPOHHBIMM yOuleTaMu Ki- 
opoya. 

Hamu 6510 MpoBefeHo THTPOBaHHe aJIOMMHHMOpranMueckux coeqHHeHHit 
KOTOPbIMH OPraHH¥eCKMMH OCHOBaHHAMHM (OyTHalleTaT, STMMalleTaT, uMe- 
JaHWIMH, ITHOBbIM 9PUP, NMPHAMH UH Ap.) c NpuMeHeHveM HHAMKaTOpoB. Bpiwiu 
IOpanbl MHAUKATOPhl, XOPOWO pacTBOPAION[MeCA B OpraHHyecKUX PacTBOpH- 
JIAX HW flarolllWe 4eTKve MepeXObI B 9KBUBAJICHTHOH TOUKe. OHH, Kak IpaBHuo, 
JepxasH aMMHOrpyMibl (MeTHIOBbIN PUOMETOBHIN, KPUCTaIIMYeCKHH (pnowe- 
BHIli, TeHIMaH-puOMeTOBLI MM Mp.). 

Ha puc. | (a, 6, 6, 2) MpuBeyeHbI KPHBbIe THTPOBAHHA, COOTBETCTBEHHO, 
l(C,Hs)3 “ Al(C.H;)sCl, AlIC,H;Cl,, ceckBuxsopufa (SKBUMOJIeKyApHad CMeCb 

(C,H;)oCl + AIC,HsCl,) uw AI(C,H5)oBr aumetuiaHwMHOM B TOJyoRe B IpH- 
[' —s 
—* Al(C4Ho)3 Onin mo6e3sHo mpegoctassen uam A. ®. Ilonoppm, Al(CgHs)s—E. B. Murpo- 
aHOBOH. 


Tt 
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CyTCTBHH UHMKaTopa MeTusoBoro duomeroporo. Ha ocu aOcllucc OTJIO*Ke 
MOJAPHOe OTHOMeHHe AMMeTHAHMJIMH — MeTaJOOpraHHyecKkoe COeAMHCHH 
Ha OCH OPAWHaT — MpOLeHT WleOYHOH POPMbI HHAMKaTopa. IlpouenT wesOuHG 
(bopMbI OMpeseAsICA CeKTPpOoTOMeTpH4ecKH Ha MOHOXpoMaTope YM-2. Tom 
YCHHBIC Pe3YJIbTAaTbI MOSBOMAIOT CHesaTb Ce LYIOUMe BbIBOLbI: 

1. Kpuppie THTPOBaHHA aJIOMMHHHOpranuyecKUX COeCAMHeEHUW OPraHHiecKuM 
OCHOBaHHAMH HaMOMMHaIOT KPHBbIC THTPOB4HHA CHJIbHbIX KHCJIOT CHJIbHbI 
OCHOBaHHAMH. AJIOMMHMMaIKMJIbI, AaJKOMHHMMapHJibl UW UX PasOMAOMPOUSBOAHE 
ABJAIOTCA JOBOJIbHO CHJIbHbIMH AalPOTOHHbIMH KUCJIOTAaMH. 
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Puc. 1. TurTpopanue aioMMHMMOpraHMyecKHX CoeqHHeHHH 

TMMCTHIAHHJIMHOM B MpHCyTCTBHHM MeTHIOBOrO (HOsJeTOBOrO. 

a— Al(CeHs)s3; a’ — Al(CoH;)2Cl; 6 — AIC,H;Cle; 
@ —Al(C2H5)eCl + AICZH;Cle; 2e— Al(C.H;).Br 


2. JiuMeTuaHHJIMH pearMpyeT C 9THMM KHCJIOTaMH B COOTHOMeHHH | : |. | 
3. Al(C.Hs)2Br u AIC,H,Cl, 3HauuTembHO oTmMuaroTca mo cute oT Al(CgHs} 
u Al(C,Hs).Br. 
4. Al(C,H,;),Br BegeT ceOa, Kak JBYXOCHOBHad KMCJIOTa, YTO MOKA HE MOK) 
HaHTH YJIOBJIETBOPHTebHOrO OObACHeHHA. 
5. Bo3MoxHO pa3fewbHoe ompeyetenne Al(C,H;),Cl u AIC,H;Cl, npu ¥| 
COBMeCTHOM IIPHCYTCTBHH. . 
Jlna cpaBHenua cup Kucnor B pany Al(C,Hs)3, Al(C2H;).71, AIC,H,;C]} 
Al(C,H;).Br Obl MpHMeHeH Tak Ha3bIBaeMbIii MeTO ycTOMUMBOcTH coseH HHI} 
KaTopos (?). OH OCHOBaH Ha TOM, UTO CO/Ib, OOpa30BaHHad JaHHbIM OCHOBAaHHE! 
M KaKOH-JIMOO KHCJIOTOH, pacnafaercA B pacTBOpe (MOABepraeTcA CObBOIH3'| 
TeM I10JIHee HW IPH TeM OOJIbUIeH KOHIeCHTpaluu pacTBopa, 4eM CJlaGee KHCIOT | 
Ec B Ka¥eCTBe OCHOBaHHA B3AT HHAUKaTOp, TO O pacnasle CoM yAOOHO cyqu’| 
MO H3M€HEHMIO OKpacKH. Tak, MeTHJIOBbIM PHOJIETOBbIi B CBOOOAHOM COCTOSAHY| 
uMeeT (HOseTOBy!O OKpacky. [Ber ero cole C KHCNOTaMH — *KeNTHH uu 3) 
JieHbi. I]pu pasOaBjieHuu pacTBopa COJIH paBHOBecHe peakIHH. 


IndAz Ind+A, (| 


KEITH  HOUeTOBEIM 


re A — KvCJOTa, CMellaeTcA BMpaBO, K MpH onpeseseHHOM pa3BeeHHK cou 
MOJIHOCTbIO pacnafaerca (UBeT CTaHOBHTCA (CHoOeTOBHIM). | 

B TaOm. | MpHBeyenb! CpaBHUTeJIbHbIe JaHHbIe NO pa3s0aBJIeHHIO pacTBOpC 
come MeTHIOBOrO (uOMeTOBOrO C TPHSTHAaIOMHHHeEM VM eFo FasOHAONpOu3sBO) 
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bIMH (pasOaBleHHe, HeEOOXOMMOe JIA MOMHOTO pacnafa cou TpusTHIAMIO- 
MHHA, MPHHATO 3a eMMHMy). Tam xe JaHbl 3HAadeCHHA OTHOCHTeIbHOH 9IeKTPO- 
POBOAHOCTH CpaBHHBaeMbIX KHCJIOT (3eKTPO- 
popogHoctb Al(C,H;)3; mpHHATa 3a euHUILy). 
aK BHXHO 3 aHHbIX Ta6l. 1, cymecrByer Omir To passtoxeHmi0 covert 


TAG witeant 


apaJJI€IU3M MeK]V Pe3yJIbTaTaMH, MoOJIyueH- MHJIMKAaTOPOB 

bBIMH MO MeTOJY pa3sBeJeHHA, WH 9/IEKTPOXHMH- Paspe- | OueKTpo- 

eCKHMP JlaHHbimMu. B coorBercTBHH Cc 93THMH Ruger menne® | TPOBOy 

e3yJIbTaTaMH KHCJIOTKE TO UX CHJIE MOXHO 

aCHONOXKUTh B PAT: Al(C2Hs)s 4 4 

| Al(C2Hs5)2Cl 15 3 

1 (CaHs)3 < Al (CgHs)2 Cl < Al (CoHs5)2 Br << AIC;HsClg. = Al(C2Hs)eBr 120 46 
AIC2H5Cle 855 85 


_ Cilejlyet OTMETHTD, UTO HPWH ynoTpebeHnu HH- §—=—————— 

MKaTOPOB MOKHO IIPHHATb TOJbKO pas6aBJIeHHbIe * 3a eMHMLy ycOBHO Mpu- 

ACTBOPbI aJIOMHHHHasKHsIOB. PacTBOpbl C KOH- HATO pasrefzeHne, IIpH KOTOpOM 
enTpalneli BEie 30—40% oOnmuHo paspymiator Pacnanaerca comb, obpasosan- 

B 2 Had TPHOTHJaJtOMMHHEM HW MeTH- 

HJMKarTop. KauecTBe pacTBOpHTeeli MPHMe- — gopum quomerorEM. 

‘AIOTCA TOJIYOJI, KCHJIO, GOeH3HH, rentau. ** 3a eMHMLy MpHHATa 9aueK- 

| Hactosujaa pa6ora mpeycTapsser mpakTwye- TponpoBogHocTbh pacTBopa TpH- 

KMH WHTepec C TOUKH 3peHHA ObicTporo onpe- 27 #1aJIOMBHMA. 

€JCHHA KOHUCHTPallHH aJIOMHHHHOpraHnyecKkux 

O€IMHEHHH BMPHCyTCTBHM MpOAyKTOB UX OKNCeHuA THNa AlR2OR u AIR(OR):. 
. TIOMOWLbIO KHCJIOTHO-OCHOBHbIX HHAHKaTOPOB MOXKHO TaKKe KAaYeCTBeHHO: 

OHapyKUBaTb aJOMHHMMOpraHwyecKkve COeAMHEHHA (B OTCYTCTBHe, KOHE4HO, 

pyrux KucJor). 

Tloerynuso 

, 6 VI 1959 


LUTHPOBAHHAA JIATEPATYPA 


1G. N. Lewis, Valence and the Structure of Atoms and Molecules, N. Y., 1923, p. 44; 
.N. Lewis, J.Seaborg, J. Am.Chem. Soc., 61, 1886, 1894 (1939). * A. Hantzsch, 
mV oi g t, Ber, 62; 975) (1929). 
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Jloxkxann Arkagemun nwayr CCCP 
1959. Tom 128, Ni 2 


XHMH, 


Axayemux A. B. TOMUMEB, M. A. TEMJEPMX, b. 9. JABBIOB, 
akanemux B. A. KAPrMH B. A. KPEHUWEJIb, WH. M. KYCTAHOBMY 
u JI. C. MOJIAK 
0 BO3MO)KHOCTH NOJIYYEHHSA MNOJIAMEPHbIX MATEPHAJIOB - 
C NOJIYNPOBOAHUKOBbIMH CBOHCTBAMU 
HA OCHOBE [IOJIMAKPYHJIHHTPHJIA 


TpyaHocTb co3aHuA OpraHHyecKUX MaTepHaJIOB C JJIEKTPOHHOH NpoBo| 
MOCTbIO CBA3aHa C TeM, 4TO B CMY OCOOeHHOCTeH OOBIUHBIX OPraHH4eCKHX CI 
CMHeHHH pa3spellieHHble SHepreTHyecKHe 30HbI, CCIM OHH BOOOLWe BO3HHKAaIO} 
y3KH, a 3aMpelleHHbIe 30HbI — oueHb wupoKH. Lupuna 3ampellleHHbIx 3¢ 
JIA MOMOGHBIX BeLeCTB TaK BeJIMKa, YTO IPH TeMMepaTypax, NP KOTOPHIX B 
UecTBO elle He pa3gsaraeTcs, BOSOyxKeHHe SIEKTPOHOB He NpoucxoguT. Tlon# 
(IPOBOLHHKOBbIe CBOHCTBA OMMCaHHbIX B JIHTepaType opraHuueckux Bellec’} 
OObIUHO CBA3AHbI C HAIMYHeEM KOHJ€HCHPOBAHHbIX APOMATHYECKHX KOJell H ath 
mos agota (*). Bombillof HHTepec MOryT HMeTb NOJHMepbI C KPaTHbIMH, B 4ac} 
HOCTH, C CONPSOKeCHHbIMH JBOHHBIMM CBA3AMH, a Tak>Ke cojlepxKaulue B er 
aTOMbI, HMerIOlMe Ha BHeWIHHX yPOBHAX 9JIeEKTPOHbI, He yuaCTBYIOWIMe B XMM} 
yecKol CBxi3H (HampuMep, aTombI a3oTa). B Takoro pola nomMMepax Om 
CPaBHHUTeIbHO JIErKO BOSHHKATb HOCHTeIH TOKa, H Mp AOCTaTOUHO BbICOK( 
peryJAPHOCTH CTPYKTYPbI NONMMepa paccesHHe SJIEKTPOHOB B HHX JOUDK) 
ObITb Maio. TpeOyeMas cTemeHb peryJIAPpHOCTH MOXeT ObITb NpHOMMKeHT 
olleHeHa U3 BeHUHHbI CBOOOLHOrTO mpoOera duIeKTPpOHa B MOJYNpOBOAHUK 
luiuHbt C — C-cBaseli, JJIMHbI MOHOMePHOTO 3BeHa H JWIMHbI BOJIHbI 9JIEKTPOH 
Oxa3biBaeTCA, YTO B CyYae MAKCHMAJIbHO BbITAHYTOFO BOJIOKHA, B KOTOP( 
MOJI€KYJIbI TOJIMMepa OPHeEHTHPOBaHbI B HaNpaBseHHH TOKa, JIA TOrO uTOC 
He Obluio pacceAHHA Ha HePeryAAPHOCTAX CTPYKTYPbI, OOYCIOBeHHBIX Hep} 
TYJAPHOCTHIO CTPOCHHA, OCTATOUHO MiMeTb NOJHMepHyt0 MOseKYJY, B OCHOBHI 
wend KOTOpOH Ha KaxkpIe 35 MOHOMeEPHbIX 3BeHbeB He ObWIO Obl PasBeTBIeHHy 
coctosuux Oomee vem u3 12 aTromMoB yraepofa. Co3qaHHe noswuMepoB TaKis 
CTeMeHH peryJIAPHOCTH B HaCTOAIMee BPeCMA BIOJIHE OCYIILeCTBHMO. i 

C u3I0x%KeHHOK TOUKH S3PCHHA NpeACTaBAeT 3SHAUMTELHLIN UHTepec usyuHt 
MIPOAYKTbI TEPMHYECKOTO IIpeBPaleHHA NOMHAKPUIHATpUa, KOTOPHIe JO cli 
MOP HMCCJIeOBaIUCb TOKO C TOUKH 3PCHHA UX 3HAUMTebHOH TepMOCTOHK 
eTu (°). 

CylecTByeT MHeHHe, ITO MpH TepMuyecKOH OOpaOoTKe NomMAaKpHOHUTpIt 
mpeTepneBaer culelyloulMe mpeBpatienua (7): 
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Hanwune Comps ?KeHHbIX JBOMHbIX CBAZeH, a TakKxKe PerysAPHO uepesyio- 
IMXCH ATOMOB a30TA, Y KOTOPHIX Mapa 9CKTPOHOB, He OCYUI[eCTBAAIOUAA XHME- 
PCKYIO CBA3b, HaXOQNTCA NOX BO3eHCTBHEM KaK BHHHJIbHOH (OTHOCHTeIbHO 
(OMA a30Ta), TaK M AaAMIbHOH TBOMHbIX CBAZeH, 3ACTABIAeT ORKUAATS y 9THX 
DJIMMEPOB MOJYMPOBOAHHKOBBIe CBOHCTBA. 

| Hamu Oni ucceqoBakbl MoyMpOBOAHUKOBHIe CBOLCTBa MpOMyKTOB Tep- 
HYeCKOTO IpeBpalleHHA NOMWHAKPHIHUTpHa, MOyYeHHOTO MoOsMMepHsalluet 
KPHJIHUTPHa MeTaOopraHHueckuMu KaTamM3aTopamu (LiC,Hy), npu HH3- 
ux TemlepaTypax (Mos. Bec 10 000), auTHeM B 2KHIKOM aMMHakKe, OKHCJMTEIb- 
)-BOCCTAHOBHTCJIbHLIM HHHLMMPOBaHHemM (Mos. Bec 100 000), a Tak»xe noun- 
ppa, MOJIyYeHHOrO HOHHOH NomMMepH3alneH c Mocme,youluM oOmyyeHHeM 
30H y-u3yuenua 1,1 - 10°? 98. Tepmuyeckol o6paGorKe nosBepramucb o6pas- 
I MOIMaKPWJIHHTpHwla Kak B MOpOUiKaxX, TaK MH OOpa3llbl B BHe BOJIOKOH. 
WIYYCHHBIE OOPasubl ACCIELOBANHCb C MOMOMLbIO 9ICKTPOHHOTO NapaMarHut- 
TO pe3oHaHca (9. 1. p.); AA HeKOTOPHIX OOPa3llOB BOJOKOH oMmpesemAmacb 
\BUCHMOCTb 3JIEKTPOMPOBOHOcTH oT Temnepatypbl. IIpHOop 9. m. p. H MeTO- 
(Ka H3MepeHuaA omucaHp (3); BCe H3MepeHHA CMeKTPOB 9. 1. p. (cM. Ta6u. 1) 
)OM3BOLUJIUCh pu KOMHAaTHOH Temmepartype. 


Ta6duuna 1 


O6pa6otKa JlauHupe 9. 1. p. 

Uucno II€KTPOHOB 

o A c HecHapeHHbIMH 
Metox nonyaeuna 2 © cnuHaMy Bi Pr Be- 

=o > AH, raycc| g-aKTop Ag wecTBa 

ans Bo 

Oo oO = 

eo og 


{HCIUTe Jb HO-BOCCTaHO- 
TeIb HOC HHUUMNPOBanHe| — — Her curnama 
| Ke + — Oy eel 984 —(,021 4,0-1038 
i1ualMoHHaA MomMMepH- 
Balua = — Her curHana 
Ke + — 28,2 | 1,998 —0, 004 5,1-1018 
HHad MowMMepHsalns 
| = —70°) = — Her curuasia 

Ke — +- Her curuasa 

» + — 25,7 dn989 —0,013 1,7-1038 
» 24,9 2,001 —0,001 1,5-1019 


| H3 qanupix Ta6a. | caeqyer, 4TO: 

1. TlonyyeHHbie NOJyMpOBOAHHKH OONaaloT S3JIEKTPOHHOH MPOBOAMMOCTbW 
gE). 

2. Konmentpauna HocuTesei ToKa 101%—101°, rT. e. BbIpPOKMeHHe HEBEHKO. 
3. Tlomyumpuua mouocbl cneKTpoB 9. I. p., XapakTepHsyloulad Bpema pe- 
Kcalluu, paBHa 10—20 raycc. 

Bo pcex cay4uadxX CBepXTOHKasd CTPyKTypa B cCleKTpe 9. TI. p. He OTMeYeHA, 
Omolaiacb OHA OTHOCHTEJIbHO re JIMHHA B COOTBETCTBHN C pe3y/bTAaTa- 
®yneuepa (4). 

|Ha puc. 1 noKasana 3ABUCHMOCTb 2VJICKTPOMPOBOMHOCTH OT TemnepaTyppl 
| NOJIMAKPHJHUTPHa, MOJYYCHHOFO OKHCJIHTEJIbHO-BOCCTAHOBUTEJIbHbIM HHH- 
UpOBaHHeM HM MOABeprHyTOoro TepMHYeCcKOMy IpeBpalleHuio. 
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BuruucieHHad Ha ocHoBe KpHBO puc. 1 wWupHHa 3alpeTHOH 30% 


AE =1,7 98. 91or nowlympoBodHUK MoxKer paGoraTb NpH ropasfo Coulee BbICOKY 
remmepatype (mpu 300° pasuioxwkeHue MouMMepa elle He IIPOHCXOMHT), 4YeM, Hi 
mpuMep, repMaHult. Takaad WIMpHHa 3alpeTHOH 30HbI NOSBOJIACT CHHTATb Ta 
Ke, UTO MOJYMPOBOAHMKOBEIe CBOlicTBa He CBASAHbI C OOYTVIMBaHHeM o0pa3 


-1 


1107? 210°? 
4, 


Drew 


UT K pe8KOMYy YBeJIMYCHHIO KOHIEHTPallWH 9/e€KTPOHOB C HecnapeHHb| 
cnuHamu (qo 1,5-10'%) no cpaBHeHuio c HeoOyYeHHbIM momuMepom. Eq 


Metoyx, nonyuyeHHA NomuaK- 
pHAHUTpHa 


OKYCJIMTeIbHO-BOCCTaHO- 
BUTCJIbHOe HHMIMHpOBaHHe 
To x*e 

» » 

Yaad 9 

VMonnaa noaumMepusanna 
To xe 


NOJYYHTb NOJHAKPWJIHUTPHJ PaqwalMOHHOH NomMMepusalluelt, a 3aTem O06 
OoTaTb efO TEPMHYECKH, TO KOHWeHTPalluA HOCHTeel TOKAa TpaKTu4eCKH O| 
3bIBaeTCA TaKkad %Ke, KaK B OOpPasilax, NOMYYeHHLIX NPM OOBIUHEIX cmOCol! 
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NOWMaKpHJIHHTpHa pH TepMHyecK 
oOpa6oTKe, TaK Kak 3allpellleHHasA 30 
Jia rpaduTa upesBpryaino y3Ka. Tepm 
yecKH oOpaOoTaHHbIH moJIMaKpHJIHHTPp | 
pasylaraer mepekucb Boopofa, uTo » 
PaKTePHO AJIANOJYMPOBOAHHKOBEIX KaTad| 
3aTOPOB. | 

TakuM o6pa30M, NouyueHHble Ha ( 
HOBe NMOJIMAaKPHJIHHTPHIa MaTepHaJIbl HW) 
OT THIMMUHIC MOJYNPOBOAHHKOBBIe CBC 
CTBa HM B CHJIy HX XapakTepa HM BBbICOK) 
TemuocToHKocTH MoryT padoTaTb | 
MOBbILMICHHBIX TeMMepaTypax. & 

Tak Kak NomMakpHIHHTpH Hadyxé 
B KOHI@HTPHPpOBaHHbIX PacTBOpaXx COMI 
TO BO3MOXKHO (Meped TepMuyecKkoH OOpadi) 
KOH) BBeCTH B NOJIMMep HOHbI MeTaJIJ) 
KOTOPbI€ MOIIH Obl ObITh NOHOPaMH 2IJIVi 
TPOHOB. : 

B ran. 2 NpHBeqeHbI AaHHble, NOy4'| 
HbIl€ MyTeM H3y4eHHA CMeKTpa 9. 1. p. DE 
oOpa3loB NouMakpHHUTpHa, MponHTi) 
Horo mepey TepMHyecKOH OOpadoTKOH p} 
TBOpaMH coueli. YeibHad 9/1eKTpom)) 
BOJHOCTh OOpasila, mponuTaHHoro Cul) 
pesko BospacTaeT uM JocTuraer (npu 30) 
LOCA ONaA OMe 

Hamu noka3aHo TakxKe, YTO MpelBa] 
TeIbHoe OOyueHHe NMOMAaKpHIHUTpY! 
y-1yyamu flosoH B 1,1 - 108 9B c noc} 
jlyroulelt TepMuYecKOl OOpabo1KoOH mpH} 


Ta6auna 

O6pa6botKa 7laHHple 9. 1. p. nea ome 

POHOB c He; 

Tetkea| Pena’ °°" | AH, rayce| g-baxtop | ag [Penh 

BeuecrTB, 

= Hert curuauna 

+ — Slee 1,981 —0,021 4,0-10! 

+ CrClz 30,9 1,999 —0,003 2,2-101} 

+ CuCl, 47,5 1,995 —(0, 007 1,8-403} 
— a Her curnana 

ae ZnClo 20,4 | 2,000 —0, 002 8,8-101) 


NOJIMMepH3aluH aKPHIHUTpHa. 
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TakuM o6pa30M, Bo3elicTBHe {-H3/IyYeHHA Ha MoMMep Jenaer Gomee 3cp- 
DEKTHBHOM Nocselyioulylo TepMuyecKylo OOpaCoTKy WIA NosyyeHuA MaTepHa- 
OB C NOJIYNPOBOAHMKOBbIMM CBOHCTBaMH. 


Ilocrynuno 
16 VII 1959 


UWHTHPOBAHHAA JIMTEPATYPA 


A. P. Hodge, ®u3suka nonynposoyuukos, M3q. AH CCCP, 1957. 2 COopx.Bosno- 

Ha H3 CHHTCTHYCCKHX NOMHMepoB, Mog pez. P. Xunna, VII, 1957, crp. 442. 310. A. Koa- 

aHyope kwh, WM. M. Kyctanosuy, J.C. Tlomax, A.C. Wlep6axosa, 

AH,129(1959). *R.C. Fletcher, W. A. Lager,G.L. Pearson, F. D. Mer- 
fist, Phys. Rev., 95, 844 (1954).  ® R. C. Houtz, Text. Res. J., 20, 786 (1950). 
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Hlornays AKkayemMun HaykK CcCCGR 
1959. Tom 128, Ni 2 


XHMH A | 


“Wnen-Koppecnongzent AH CCCP P. X. ®PEMJIMHA, B. H. KOCT, | 
M. A. XOPJIAHA w axagemux A. H. HECMESAHOB 


MPHCOENUHEHWE BPOMHCTOTO BOJOPOA 
K 1,1,1,2-TETPAXJIOPHPONEHY-2 WM 1,1,2-TPAXJIOPNPONEHY-2 
B TIPHCYTCTBHW MEPEKHCH BEH3OWJIA 


B pale mpespitymux pa6or Hamu (3, 7) copmectuo c JI. HW. Saxapkuupim (°) | 
u A. B. Beasscxum (4) ObiM O6Hapy2KeHbl NeperpyNMMpOBKH B CBOOOAHbIX pa- 
yuKalax Tua: 


RICCl, — CR” = "CHeXS R’CCl= CCIRS = Chioxs 


rie R! = Clunu H; R” = H, CHs, Br; X = Br, CCl3, Cl, momyyaemprx B peaK- J 
Wuax mpHcoeuHeHua HBr, BrCCl, u Bre K nomuxmopomepunam R*CCI,CR” = | 
= Cris. i 

B wacrosuleH paOore Mbl H3y4uNM MpucoeyuHeHHe HBr B npucytTcTBHH Me- 
pekucu GeH30u1a kK 1,1,1,2-rerpaxnopnponeny-2 u 1,1,2-rpuxmopmponeny-2. | 

B3aumogelicrsue HBr c 1,1,1,2-rerpaxmopmpomeHoM-2 mpuBemo xk cMecH | 
MpOLyKTOB, H3 KOTOpOH Opi BpleteH 1,1,2,2-rerpaxmop-3-6pomnponaH (I) | 
€ BbIXOLOoM OKo0 30%. Kpome toro, peakIMOHHas CMecb cofepxKana CHCle —} 
—CCh— GHeC! (Il), CCl Cel — CheBr (Li), CCl — CCl Crise ayaa 

Hanuuuel u I] noka3pBaer, 4rO HM B WaHHOM Ciyuae MpUcoekuHeHHe Mpo- } 
TeKaeT Cc lHeperpynmupoBKolH yKa3aHHoro Tuna. HeOomsiok Brixom I, a TaKkxe } 
Hammune B mpofyKTax peaxuun II, II] u IV o6bacusetca, mo-BAHMOMY, OTHO- | 


CHTeJIbHO MaJIOH YCTOHUYMBOCTHIO MPOMeXKYTOUHDIX PaluKaoB, Pa3zlaraOWUxca } 
c mepeqaueH aToMa xvJopa: . 


CCls— CCl = CH, -+ Br-=.CCI,CCl — CH, Br CCl -CCla—1@E1 45 


H 
THEDHCC CC A CiLRe eens 
Col CCl = CH Bre = (1) 


SECCRCCIE CHE " 
= ee CCl — CCl CHSBre CCl. Cela Gl1n@) 
(III) 


CELLGCl = CERGI HOC = CCl CHCl 


HB 
aE! 1COle= CCl, Ser eleese 
(II) 


CCl, — CCl, — CHCl +CCl,CCI=CH, 


=CCI,= na = CHsCi*-- CCRCGCI=CH Cine 
) 


Benzectso I no cOCcTaBy, KOHCTaHTaM MH 4.-K. cneKTpy unmeHtHuHo 1,1,2,2-) 
TeTpaxJiop-3-OpommponaHy, MOJIyueHHOMy HaMH moO cxeme 


NaB 
CHCl = CCl CH{cl“ 2) CHCl =cGiesch pr 2 eneneec eas 


* Bo3MoxHO, uto CCle = CCl—CH,Cl o6pa3osanca B pe3ymbTaTe annunbyoh wu30-+ 
mepu3aiuu CClsCC] = CH, nox Bausunem Opomuctoro Bogopoga. 
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| OTMMYACTCH MO KOHCTAHTAM H H.-k. CnekTpy oT 1,1,1,2-rerpaxsop-3-6pommpo- 
aHa, NOJIYYeHHOTO HaMH XOpHporanuem CCle = CH — CHeBr. IIpu o6pa6or-: 
€ WeOUbIO B STHIMeNMOZ0NbBe I OTUeNIAeT XJIOPHCTHI BOLOPO c O6pa3o- 
saHeM coeiHHeHHs III, KoTOpoe Obi0 OXapakTepH30BaHO B Bue XOpruspata 
(M9THJIAMHHHOTO =npowsBofsHorO = CClz = CC] — CHeN(C2Hs)2-HCl (V). Coe- 
\HHeHHe I] no cocraBy, KOHCTaHTaM H H.-K. cnekrpy orseuaer 1,1,2,2,3-nenTa- 
<opmponany, lloJlyuYeHHOMy BCTPe€4UHbIM CHHTe€30M — XJIOPHpoBaHuem 
PHChCCI = CHe. Tpuxnop6pomnponen III c austHnamuHoM uM THOMOUeBH- 
10H flaeT  MNpOMSBOAHHIe, eHTHPUILMpOBaHHBIe B Bue XOpruspaTa ¥v 
nuKpata cooTgBeTcTBeHHO. IJpu peaxuun c Hg coequnenne III gaer tpu: 
KOpadMIMepkypOpomuy CCle = CCl—CHeHgBr, upenruunpli nomyyen- 
HOMY 3aBeJICMBIM TyTem (°). Tetpaxsopmponen IV no cBolicrpam oTBeuaeT H3Be- 
-THOMY 1,1,2,3-rerpaxsiopnponeny u Cc AM9THIaMMHOM Jlaer cooTBeTcTBYrOIee 
ipouspornce V. 

| IIpucoenunenve HBr xk 1,1,2-Tpuxnopnponeny-2 mporekaer 6e3 neperpyn- 
HEPOBKH c c6pasorannem 1,1,2-Tpuxsop-3-6pomnponaHa, YTO BHAHO M3 CXeMbI 

) 

| s HBr 

HCC], — CC] = CH; + HEr >|[/HCCI, — CCl, — CH,Br]—--> HCCl, — CHCI — CH.Br. 


A (VI) 


TakoH xO] peakIWMH, OYeBYAHO, CBA3AH C OOJIbIWel CTaOHMbHOCTbIO OOpa3yt0- 
weroca paluKkana A mo cpaBHeHuiO c pasuKanom crpoenus CHCICCleCH2Br, 
<OTOPHIM MOr ObI COpasoBaTbcaA NpH NeperpynnvposkKe. 

BenjectBo VI no cocTaBy, KOHCTaHTaM HV H.-K. CN€KTPy HJCHTHYHO H3BeECTHOMY 
|,1,2-rpuxsop-3-6pomnponany. Kpome Toro, novwyueHo H30THOMO¥eBHHHOe mpo- 
asBoyHOe CRCle — CHC] — CHeSC(NH)NH, B Bnye nuxkpata, KoTOpoe HJEHTHYHO 
SOOTBETCTBYICIIEMY MPOM3BOAHOMY, CHHTE3HPORAHHOMY 3 U3BecTHOrO 1,],2- 
‘puxslop-3-6pomnponana. 


QIKCNePUMeHTAMbHAA UaCTBh 


IIpucoenuHeHune HBr x CCI,CC]=CH,. Uepes pacrsop 120 r 
|,1,1,2-Terpaxsiopnponena-2 * w 0,5 r nepexucn GeH30HJIa CbII mponyuieH 
JPOMHCTHIM BOCpox mpuH Temnepatype 6C—/70° jo Hacpumenua. I]popyxtei 
XCAKILHH MPOMBITHI PACTBOPOM COJH, BORCH, BbICywWeHbI Hay CaCl, mpu ne- 
YerOHKe Ha KOJIOHKe pH 7 MM NosyyueHbl cylenyroulve dpaxunu: | 26—27°, 
7 ry Il 27—57°, 6,5 r; I 57—77°, 46,5 r; IV 77—78°. 48 r, ocratok 
5 r. ®pakuna I — ucxognp 1,1,1,2-Terpaxnopnponen-2. 

M3 dpakuun Il peigenen 1,1,2,3-rerpaxnopnponen-1 c T. Kun. 70°/32 MM; 
ff 11,5182; 31,5500 (aur. qannure (°): T. Kam. 68°/30 mm; nip 1,5160; d9°1,5409). 
X JOpruspaT JM9THMaMHHHOTO MpousBosHoro: T. nt. 168—169° (amr. qanupie (’): 
69°). IIpo6a cmMemlanHoro MuaBleHHA XJOpruyspaTa c 3aBeOMO TosyueH- 
IbIM COCJ,MHEHHeEM JleMmpeccuu TemMepaTypbl NWiakvieHHA He fala. 

@pakuusa IJ] cocrout, B ccHOBHOM, u3_ 1,1,2-rpuxnop-3-6pomnponena-| 
18 r) u 1,1,2,2,3-nentaxnopnponana (161), kKoTopble ObIJIM BbIJeIeHbI 
8 CMeCH Pa3roHKOM Ha KOOHKe. Tpuxsop6pomuponex (CHIbHBIM JakpuMaTOp): 
. kun. 79—80°/20 mm; nS 1,5488; dz? 1,7924 (nur. ganubie (1) ama CCl, = 
=CCI—CH,Br 78—79°/19 mm; n5 1,5550; d;° 1,8835). 3anmxKeHHbIe KOHCTAHTEI 
OycnOBseHbI MpHMecbio OM3KOKHNAWAX cpakwuh. Crpcenue TpHXxJIOpOpom- 
iponeHa ObINIO NMOATBEPKAeHO MOJYYeHHeM MPOW3BOHBIX: 

1) © QH9THaMHHOM: T. MW. xJoprugpata 169° (nur. nanubie (7) 169°); 

2) c THoMoueBHHOM: T. MI. NuKpata 176—176,5° (u3 cnupra). 

Haiijeno %: C 26,73; 26,88; H 1,72; 1,80 
CyoHgClsN;0;S. Bprraucneno %: C 26,77; ° H 1,80 


* Tlonyuenne 1,1,1,2-rerpaxnopnponena-2 cm. (°). 
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3) c pryrpio: CCl, = CCl — CH,HgBr, Tr. na. 117°(nur. janupie (°): T. m4. 
117°). CmemaHHpie mpoObl MOuy4eHHbIX MpOH3BORHEIX C 3aBeQOMbIMH 06- 
pasilaMu He JlasM JempeccuM TeMiepaTyp MlaBJIeHus. 

1,1,2,2,3-nenraxiopnponaH mocie o6paOoTKH CNUPTOBbIM PaCTBOPOM THO- 
MOUeBHHEI, a 3aTem H,SO, Ha xouo_y, WA OCBOOOKAeEHHA OT MpHMecuH Hempe- 
JI@JIbHBIX COCMMHCHHH, Obl BHOBb MeperHaH. T. Kun. 82°/20 MM; n® 1,512: 


d;’ 1,6240; MR 39,99; spruucneno MR 40,39- 


Haiineno %: C 17,02; 17,01; H 1,33; 1,34 
CsH3Cls. Brruucneno %: C 16,65; H 1,40 


1,1,2,2,3-menTraxnopnponaH, momyyeHHbi xsopupopanuem = 1,1,2-rTpu- 
xslopmponena-2, umeer T. Kun. 80°/19 mM; np 1,5106; dq°1,6243; dz” 1,6190; 
MR 39,90; seruncneno MR 40,39 (aur. mqanupie (*): T. Kan. 78—79°/16 MM;, 
np 1,5080, dz” 1,6199). 

V.-k. cmekTpbl menTaxJiopmpomaHos, MosyyeHHBIX OOOMMH MYTAMH, 
ujenTuunp. AmbtepHatupanit 1,1,1,2,3-neHtaxopmponaH umeeT (%) T. Kum. 
64—65°/9 mu; np 1,5105;d;°1,6117, a take pe3KO oTaM4aeTcaA MO U.-K. 
cnektpy. @paxuua IV cocrosna uz 1,1,2,2-rerpaxnop-3-6pommponana, T. KHIM. 
78°/7 mm; np 1,5385; dz? 11,9114; MR 42,71; BrrancneHo MR 43,29. 


Hatiqeno %: C 14,18; 14,06; H 0,98: 1,10; Hal 84,64; 84,68 
C3H3ClaBr. Bpruncueno %: C 13,81; FIG: Hal 85,00 


1,1,2,2-rerpaxnop-3-6pomnponaH Obl mowlyyeH Take XJJOpHpoBaHHeM} 
1,2-yuxmop-3-6pomnponena-1 *, tT. Kun. 78°/7 MM; np 1,5388; dz’ 1,9109;) 
MR 42,74; speruncneno MR 43,29. V.-x. cnextpp 1,1,2,2-rerpaxnop-3-6pom-| 
{@ponmaHOB, MOJIyYeHHbIX OOOHMM MYTAMH, HACHTHUHBI. | 

Kpome Toro xjJopupopanuem CCl, = CH —CH,Br 6pm nonyaen_ 1,1,1,2-) 
TeTpaxsiop-3-Opomnponan: t. Kun. 82—82,5°/8 mM; np 1,5347; dz 1,8922;} 
MR 42,89; spruciucoo MR 43,29. f 


Hatigeno %: C 13,94; 13,81; H 1,18; 1,19 
C3H3Cl,Br. Bpraucseno %: C 13,81; Fiat16 


V1.-K. cneKTp 9Toro TeTpaxsiop6pomMmponaHa 3aMeTHO OTJIMYaeTCA OT H.-K.- 
cnextpa 1,1,2,2-rerpaxsop-3-6pommponana. ; 

ITpu jeruqpoxopupoBaHun CMMpTOBOH WeOubIO TeTpaxop6pomnponana,| 
BbIjeteHHoro 43 IV dpakunu, Opt monyyen  1,1,2-rpuxsop-3-6pommponen c, 
T. Kun. 76—78°/15 mM; np 1,5450; di? 1,8775 (aut. nanupie (4) 78—79°/19 vl 
np 1,5550; d;° 1,8835), Koroppiii c Au9THMaMHHOM JaeT MpOu3BO,HOe, o| 
KOHCTaHTaM HJeHTH4YHOe 3aBeoMomy oOpa3ny (4). IIpo6a cmemaHHoro maa-| 
BICHHA OOpa3iloB XJOPruypaToR STHX AMHHOB jleMpeccHH TemnepaTypb! n1aB-/ 
JIGHHA He Java. ! 

IIpucoeazuuenue HBr x CHCI,CCl = CH,. B pactsop 80 r CHCl, —! 
— CCl = CH,** u 0,5 r nepexucu 6Gen3onna B 140 r CCl, Onin nponynes 6po-| 
MHCTHIM BOMOpoA No Hacpmujenun. IIponyxtT peakwuu Ovi oOpab6oTaH Kak Bh 
cuyyae peaxuun c 1,1,1,2-rerpaxsopnponenom-2 4 nocse otroHku CCl, u Henpo-| 
pearMpoBaBluero TPHXMOpMpoNeHa NeperHaH Ha KOIOHKe. BpteneHo 27 f1' 
@paxunu c T. kun. 64—64,5°/5 mm u 17 r BEICOKOKHMAMLMX (ppakuni (125— 
135°/3 MM), KoTOpble 61mKe He HCCeJOBaHbl. i 


* 1,2-nux0p-3-Opommponen Obl NoyyeH JVIMTebHEIM HarpeBaHMeM 1,2,3-7paxagae 
nponena-1 c 6pomuctbim HaTpuemB auerone. T. Kun. 57—58°/17 mM; 20 1,5438; di 11,8012; 
MR 38,27; Bprvcneno MR 33,09. | 


Halineno %:C 18,91; 18,91; H 4,47; 1,54 
CsHsCleBr. Brruncneno %:C 19,01; H 1,60. 


** Tlonysenne CHCle— CCl. = CHy em. (8), 
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@Mpaxuua 64—64,5°/5 mM npencrapuser co6oht uucrpii 1,1,2-Tpuxnop- 
,Opommponan; nip 1,5303; d;° 1,8398; MR 38,02; BeruncneHo MR 38,42. 
1,1,2-Tpuxsop-3-6pomnponaH, mouwyyeHHblit mo MeTouKe (*), uMeeT cule- 
yioulve + KOHCTaHTHI: 1. Kun. 64—65°/5 mM; np 1,5296, di 1,8424.) 


Hatigeno %: C 16,03; 15,95; H 1,54; 1,58 
C3H,ClsBr. Brmucneno %: C 15,92; lal HLA ats) 


W.-K. cneKTp HeHTHYeH cnekTpy 3aBegzomoro 1,1,2-Tpuxop-3-6pomnponana. 
Jomy4eHo H30THOMOUeBHHHOe MpOM3BosHOe, T. MW. MuKpata 158,5°. 


Hatineno %: C 26,41; 26,31; H 2,36, 2,47 
CroHioClsNsOrS. Boruuceno %: C 26,65; H 2,24 


IIpo6a cmMemwiaHHoro TwiaBJIeHHA C MMKpaTOM M3OTHOMOYeBHHHOTO MPOu3BO]- 
a novlyyeHHoro H3 saBeyomoro 1,1,2-Tpuxmop-3-6pomnponanHa, enpeccun 
reMMepaTypbl WlaBJIeHHA He Jawa. 

Tloctynuato 
5 VI 1959 
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XHMHG 


H. HW. WEBEPIWHA, JI. B. ABPAMOBA 
MW 4sen-Koppecnonyent AH CCCP K. A. KOUELIKOB 


LMHKOPrAHUYECKHE COEXMHEHWS KJIACCA Ar.Zn 
WM WX AWHOKCAHATHI 


Kak HaMu paHee ObluIO BepBbEle moKa3aHo (1), WHHKOpraHHyeckHe coeHHe- ! 
HHA Kacca RZnX (X —ramouy) MoryT ObITb BbIJeeHbI B YHCTOM KPHCTAal- | 
JIMYeCKOM COCTOAHHM B BUe HX KOMMJI€KCOB C 3PHPOM HIM WHOKCaHOM *. 

Jlajee omucaHo B JIHTepaType, YTO BCe raslOMAHbIe COM WHHKA JaloT COOT- | 
BeTCTBYIOWMe WHOKCaHaTH! dbopmyibEr ZnX_-2C,H,O., Torga Kak ospupat, | 
ZnX2- 2 ac. H38BeCTeH JIMLIb JIA HoAMcTOorO WHHKa (?). 

B cpete 3THX JaHHbIX NPeACTaBJAIO HHTePeC BbIACHHTb BOINPOC O CYLeCTBO- j 
BaHHH aHaJIOrHUHbIX KOMIVICKCOB JWI WHHKOpraHvuecKuHX COeMHEHHH Kvlacca) 
Ar,Zn, Tem Ooviee, 4TO NOROOHDIN KOMMJIeKC, HalpwMep, H-nN-xXOpdeHHJMHH- | 
Ka C 3PHpOM paHee He Obl] OOHapyxeH (°). 

JleHcTBUTeJIbHO BCe OMHMCaHHble HaMH B HacTosIWeH paOoTe WMHKAMapHvibl He! 
aJIM COOTBETCTBYIOULUX S:PUpaTOB, OMHAKO B CJIyyae AMoKcaHa ** mpI BbIeIMIN | 


KOMIVI€KCblp Co(H;)2Zn ° Gilig (6) 2 (n-CH3CgH,)ofZn ° (CA SR OS (a-Cy)H7)o ZnC,H,Oss 


J[vokcaHaTbl MpescTaBAloT cool Semple KpUucTaMueCcKHe BelllecTBa, Pac-| 
TBOPHMble B 2Pupe HM MMOKCaHe, HepacTBOpHMBIe B OeHsOe MH MeTPOJeHHOM, 
acbupe. | 

B cBa3H C NOsyYeHHeM AHOKCaHaTOB (a TakxKe coequHeHNH Kacca ArZnX (#))| 
HeOOXOJHMO ObWIO YCOBePUICHCTBOBaTb MeTO MNOJyYeHHA UCXOHbIX WMHK-; 
quapusios. Ilocnequne BnepBble ObliH Nomyyenbt Tuapneptom u Iprorxepom (°), 
MIpH HarpeBaHHu udewusipryTH Cc MeTaIMYeCKHM UMHKOM B OTCYTCTBHe 
pacTBOpuTes. 

OTOT CIMIKOM XKeECTKHH MeTO Obl yyumeH Kouemkosbim, Hecmes Hosp | 
u Ilorpocospm™ (*) myTeM BeqeHuA peakUMU B KHMAINeM KCHONe, UTO NO3BOMIO 
paclUMpHTb CHHTe3 Ha pA UWHHKOpraHMyeckux coeqMHeHMH Cc 3aMeCTHTeIAMHY 
B spe. HefoctaTKkoM MeTojla Cc MpHMeHeHHeM IMHKa ABJIACTCA 3aBHCHMOCTb 
ylauw CHHTe3a OT COCTOAHMA MeTasa (MpeqnournTeibHa Tak Ha3bIBaeMas 
«Zink-Wolle»). 

Tlo3sxxe Burrur (°) ycnewiHo npHMeHu Ha NpHMepe AneHuUMAKA peakIHIO 
MexK]Ly XJIOPHCTbIM IMHKOM HM (eHHJINTHeM B StupHOH cpexe. I]poxyxKr peaxK- 
UHM Noce yAaseHuA ai:upa neperoHsvica B BbICOKOM Bakyyme (0,01 mm, 160°). 

Jia Toro uToObl u3s6ex%KaTb NeperoHKH B BakyyMe, KOTOPad pH Mepexoye 
K BBICIUMM WMHKAMapHaM (pH 3STOM MeTOJe Hev36@KHO 3arpaASHeCHHBIM TIpH- 
MeCbIO BBICIUHX JMapHOB THNa AudeHusa) noTpeOoBaa Opi Gosee rityOokoro 
BakyYyMa Hi elie Oowlee BLICOKOM TeMNepaTypbI, MbI NpewnowM pa6oraTb, ucxola 
M3 TBePAbIX JINTHHAPUJIOB. 

IlocueqHue, NouryueHHble NO MeTo,uKe, paspa6oTaHHol Tananaesolt u Ko- 
YeINKOBbIM (7) (OOMeHHasd peaxiiua X — M), B oTmmune oT OObIUHOFO NOWyYe- 


= C. Tsosyos (4), KpHcTammu3sya M3 Ho_McTOre STHIa HOAMCTEIM STHIMMHK, He NOyuH MO- 
CJl€QHHM B YHCTOM CocTosHuH. Ham yfaocb, OMHAKO, BbIJeIMTb Mpenapat, OTBeYAaIOWMi 10 aHa- 
mu3y dopmyse CeH;ZnJ. 
** Beane 1,4-qMoKkcan. 


320 


A M3 apulOpoMuya H MeTaIMMYeCKOrO JMTUA B Scpupe NpakTuYeCKH He Cosep- 
RT WHapwsoB (MIM B CiTyyYae HEOOXOLMMOCTH MOryT ObITh OTMBITLI OT HX cye- 
iB). B peakiuu xe 


2 ArLi+ ZnX2—> AreZn + 2LiX (1): 


| HalIMX yCJIOBMAX) AMapHJIbl BOSHHKAIOT B HUYTOXKHOM KosNecTBe. TlosTOMy 
feneHHe 4MCTOrO AMapMJMHKa merKO OcTHraeTcA, MHHyA meperoHKy, my- 
IM KPMCTasu3alluH. 

| Takum nyTeM Moran ObITb NodyyeHbI AndenusMHK (BEIXOL 83%), Wu-0-To- 
auuuK (71%), qu-n-tonmimunK (45%) u qn-a-HadbrumunuK (46%) (apa no- 
(@lHHX BepBble) *. 

Ipu pacrsopennu Avapyaunnka B MOKCaHe UH OTTOHKe Sombie uactu pac- 
OPHTeIA BbIeIAIOT Oewble KPHCTAIIMYeECKHe OCATKM COOTBETCTBYIONLUX THO- 
taHaTOB. 

_ moxcanartsl npesctanaior co6ol Genble KpHcTamuecKkue BelecTBa, pac- 
OpHMBle B adupe Hu LMOKCaHe, OeH30s1e IPH HarpeBaHWU, HepacTBOPHMBIe B MeT- 
DIeHHOM ac*upe Hu reKkcaHe. 


QIKcNePHMECHTAIbHAA YAaCTH 
Bee onbirbl MpOBOAWIMCb B CNeWHabHOH anmapaType Aa paGorni B cpele 
HepTHOrO rasa, paspaOoTaHHOH B HalleH maOopaTopuu paHee (7). TBepzpie 
MTHMapHbl NOyyanMch no (*) H aHaH3HpoBamINCcb Ha cofepxaHue ArLi 
ObluHand MpHMecb Opomuctoro muTHA). Besfe B JabHelillem NpuBeeHHpIe Wud- 
pl TepecuutTaubl Ha uucTH ArLi. 
Audbeuouauunk 43 KpucTanauueckoro dbeuuaar 
ua. B kpyrmofoHHyio KoOy, CHaO*KeHHYIO MellaKOH C PTYTHbIM 3aTBOPOM, 
NpaTHbIM XOJIOAWJIbBHHKOM, KaleJIbHOH BOPOHKOM, TePMOMeTPOM, BBOJOM JIA 
a MW MpeABapHTeJIbHO 3aNOJIHCHHY!O CYXMM, UMCTHIM a30TOM, NomeutaroT 18,8 r 
y MOJIA) TBepforo deHuaauTua, 14,8 r (0,96 moma) OesBO,HOrTO xJOpHcToro: 
MHKa, ObICTpO pacTepToro B NOpOwWOK B KaMepe NO, CyYXHM aproHoM, HU 3aJH- 
aror 150 ma cyxoro Kkcusiona. Ilyckator B xo Mellaiky H UpHOaBAIOT U3. 
anelbHOH BOpOHKH 30 Mi 9c:upa (YUNTHIBAA HepaCTBOPHMOCTb (PeHWIIUTUA V 
ANOUMHOTO WHHKa B KCHOe). TemmepaTypa CaMOMpOu3BOJIbHO MOBBIILMAeTCA 
0 60—80°. Cmecb HarpeBaloT 3aTemM JO TeMNepaTyPbI KHMeHHA KCHONIAa B Teve- 
ue 5—5,5 vac. u ropauuli pacrpop (70—80°) oTdubTpoBLIBaloT OT rasOuy- 
BIX cole JMTHA (CTeKIAHHbIM cbusETp Ne 4). Ocagzok Ha cbusiETpe MpOMbIBaloT 
—3 pa3a TOPAYHM KCHJIOJIOM, OOJIbINyIO YaCTh PaCTBOPUTeJA OTTOHAIOT, BbI~ 
aBlUMH OesbId KPHCTaNIMYeCKHH OCaOK OTCACbIBaIOT, IIPOMbIBaIOT MeTPoOJeH- 
bIM S¢(PHPOM UM cylwwaT B Bakyyme. Ilosyueno 19,9 r quhenuiunuKa (83,3% cun- 
aq Ha B3ATHIM XJIOPHCTHI WHHK), T. mu. 105°, T. nm. no mutT. JaHHEIM (105— 
7") (). 
Haligeno %: Zn 29,45; 29,77 
CygHipZn. Bprsucteno %: Zn 29,80 


JudbeHHIWMHK pacTBOpHM B OeHsO/e HW ApyrMxX apomMaTHyecKUX yrleBoopo- 
aX, B UCTbIPCXXJIOPUCTOM yrulepoye, 2Ppupe, MHOKCaHe, HepacTBOPHM B TekKcaHe. 
HuokcanatT Audenuauunka (CoHs)eZn-CaH,O,. 2,8r puce- 
WJIMMHKa, MOJYYeHHOrO, Kak OMNMCaHO BBIle, pacTBOpsIoT B 25 MI Cyxoro Ju- 
KCaHa, OOJIbINYyIO YaCTb PaCTBOPHTeIA OTTOHAIOT, BbIMAaBLUMH OCalOK OTCAaCHI- 
aloT H MpoOMbiBaloT nerposieluptmm apupom. [lomyyeno 2,5 r KpuctasiMyeckoro 


CLILECTBAa e 
Hatigeno %: Zn 20,84; 21,55 
Cy2Hig02Zn. Bpraucneno %: Zn 21,26 


JimokcauaT JudenviunHka mpelctaBiner coOol Oemloe KpHcTamIMyecKoe 
elleCTBO, XOPOLIO pacTBOpHMoe B JMOKCaHe H B 93pupe, HepacTBOpuMoe B 
ekcaHe jlaxKke pH HarpeBaHHH. JlerKo pa3uaraeTcA BOOM M CIIMPTOM. 


* VntepecHo OTMCTHTb, YTO MpAMoe NoMyueHHe u-A-napranuanka us 'WH-a-HaprapTyTH 
WHHKa He yJlal0Cb OCYIeCTBHTb B cBoe Bpema (3). 
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Iu-o0-TOAMAWMHK 43 KpHCcTaTAMUYeECKOTO O-TOAU SE 
auutus. Ilo meroquKe, onucanHoi Bpmue, H3 16,5 r (2 Moma) TBepforo O-TO- 
quanutua, 11 r (0,96 mons) xmopucroro uHHKaB 100 Ma Kcusona (c TOC MEY O- 
lei Wo6aBKott 15 ma a6c. supa). [locme HarpepaHuaBTeyeHHe 5 yac. 4 OObI4HOH 
oOpadorku nomyyeno 14,1 r 6etoro KpucTamiMyeckoro BellecTBa C T. mI. 69—71") 
(BEIxog 71%, CUHTad Ha B3ATHI XJOPHCTHI WHHK). 


Hatiyeno %: Zn 26,59; 26,15 
CyuHuZn. Beruncneno %: Zn 26,46 


i 


J[v-0-TOMHMIMMHK — 6esoe KPHCTaJIM4YeCKOe BEeLECTBO, PACTBOPHMOe B apo-| 
MAaTHUeCKUX yIwleBoqoposax, spupe, AMOKCaHe, YeTbIPeXXJIOPUCTOM yruepore,| 
HepacTBOpHMoe B TeKCaHe HW MeTpOJIeHHOM 9ipupe. | 

Jiu-n-TOAHYAWHHK UH3 KpPHCTAaAAANUYeCKOFO AN-TOT 
uuaautuasa. Flo meroguke, onucaHHol Bblle, 43 27,7 © (2 MOA) N-TOAI-| 
suru, 18,4 r (0,95 moma) xmopucroro wHHKa B 100 Ma Tosyona (c RoOaBKOH) 
20 ma a6c. stupa) nonyyeno 15 r Au-n-TomMAMMHKa c T. m1. 169—170° (BpIxog} 
45% cunTad Ha XJIOpHCTHI WHHK). 

Hatiyeno %: Zn 26,28; 26,18 
CyaHy,Zn. Brruncneno %: Zn 26,46 


Jlu-n-TouMlHHK — 6eloe KpHcTasuIMuecKOe BelleCTBO, paCcTBOPHMoe EI 
OeH30se, MOKCaHe, acupe, YeTbIpexXXJIOPHCTOM yrviepofe, B ropsxAueM KCHUJOUE,| 
HepacTBOpUMoe B rekcaHe, MeTpoOMeHHOM adupe HM XJOpodopme. ql 

WuokcanatT Au-n-TOmuaAWmUNHKA (CH,CgHy).Zn-C,H,O,. 5 TF 
JIM-n-TOMIMHHKa pacTBopsIoT B 25 Mj MMOKCaHa M MocsIe OOpaOoTKH, Kaki 
ONHcaHO BbIllle, BbifematoT 4,8 r Oesoro KPHcTa/IM4eCKOrO BellecTBa. 


Hatizeno %: Zn 19,36; 19,64 
CygsHe20eZn. Brruncneno %; Zn 19,51 


CsolictBa efo aHaslOrMuHbl AWOKCaHaTy MpeHHJIMHKA. } 
v-aHaPTHAWMHK US KPHCTaIMM4ecKOrO f4-HAagy 
THAMuTUA. K cmecn 21,6 r (2 Mona) o-Hapruniutua u 10 r (0,98 mona)| 
xJlopucroro WHHKa B 100 Ma Tomyoua mpHOaBsastior 20 Ma a6c. supa. CMecb Ha-} 
rpeBator 5 4ac. Ao KHneHHA pactBopuTena. J[v-a-HapTHIWHHK WJIOXO pacTBOpuM! 
B TOJYONe, MOSTOMY OCaNOK OTCACbIBaIOT, BbICYLIMBaIOT B BaKYyMe HM 9KcTparH-/ 
pytor Oeuso0M. Bpixog 11,62 r (49,5% Teopuu, cunTad Ha B3ATbIM XOpHCTbIh; 
wuHK). J|W-0-HapTHMHK pM HarpeBaHuM B 3allatHHOM KarMisape (Mog ap-] 
TOHOM) Bille 200° pa3maraetca. 

Hatigeno %: Zn 21,01; 20,58 

CooHyaZn. Beruucneno %: Zn 20,47 


WuokcanaT AN-a-HadtTHAWUHKA (CyoH,).Zn-C,HO,. 1 1 
u-a-HapTuiunka pacrBopsiot B 15 Ma fMoKcaHa. [loce o6pmHO OTTOHKH! 
4WaCTH PaCTBOPHTeA OCaOK OTCACHIBaIOT, IPOMBIBaIOT TeTPOJIeHHbIM 3IPHpOM 
M cylaT B Bakyyme. Ilonyyeuo 0,88 r BemlecTBa, KOTOPoe MIOXO pacTBOpseTcs, 
B otupe HM AMOKCcaHe, pacTBopseTcA B ropsyeM GeH3osIe.§ | 


Halineno %: Zn 16,09; 16,45 
Co,Ho202Zn. Burancuieno %: Zn 16,05. ( 


rayuHO-HCCeOBaTeIbCKHH § Tloerynuso 
(PH3HKO-XHMHYeCKHH MHCTUTYT 16 VI 1959 
pum. JI. Sf. Kapmosa 


UHMTMPOBAHHAY JIMTEPATYPA 


‘i. H. Wesepgauna, Jl. B. A6pamosa, K. A. Kouemxkos, JAH, 124, 
402 (1959), * H. Rheinboldit, A. Lay ken, H. Sictheat| Pevdee eae Prakt. 
Chem., 149, 30 (1937), ®K. A. Kouemxos, A. H. Hecmesuos, B. HU. Mor 
pocos, Yu. tp. Mocxosck. yuus., 3, 305 (1934); Ber., 63, 1138 (1934). 4C. Ts 03208, 
PKypu. Pycck. xum. o6m., 35, 342 (1903). *®S. Hilpert, G Gritt ner, Ber., 46, 
1675 (1918). * G. Wittig, “Fo Meyer, G. Vanec, ann, 8571 1oc (1954). 
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Joxnage Arkagemun nwayr CCCP 
1959. Tom 128, Ni 2 


PHSHYECKAH XHMHA 


Unen-koppecnonzent AH CCCP Bb. B. JEPATHH ul. A. BATOBA 


MCCUIENOBAHHA KAMUJIJIAPHOrO OCMOCA B FA3AX 


CyllecTBOBaHHe OCMOTHYECKOLO JaBJIeHHA B rasax MOET ObiTb WOKa3aHo Ha 
macTeMe BOJOpO — KHCJIOPON, PasqeeHHIX MWIaTHHOBO HM meperopoxKol, mpo- 
HWlaeMOH Mp BLICOKOH TemMMepaType AIA BOJOpoka, HO He AA KuCOpora. 
B ormmune OT Takoro KMacCHYecKOrO OCMOCa, NOM KalMJIAPHbIM OCMOCOM 
Hel pasyMeeM BOSHHKHOBeHMe Mepenaqa MOMHOTO MaBeHHA C o6eHX CTOPOH 
JOPHCTOH NMeperopoAKH, BNOMHeE MPOHHWaeMOl WA mOObIX MOsIeKyJ MH pa3zye- 
moutel cmech J[ByX Tra30B (HIM NapoB) pa3M4HOH KOHWeHTpaluu. B 3ToM 
Htydae Tlocle ycTaHOBJeHAA PaBHOBeCMA KOHIeHTPallMM CMecH C o6eHxX CTOPOH 
HeDerOPOAKM CPaBHAIOTCA H, CIELOBATeIbHO, MO2%KHO TOBOPUTb TOJbKO O HepaB- 
)OBeECHOM, KBa3HOCMOTHYCCKOM JaBJICHHH, CYUIeCTBYIOWeM JO Tex Mop, moKa 
He ycCTaHOBHJIOCb TepMOJHHaAMUYeCKoOe PaBHOBeCHe, H MOFyIeMOCTaBaTbCHA MO- 
TOAHHBIM, CCIM HMeeTCA Mpollecc, HeMpepbIBHO KOMMeHCHpyIOllui usMeHeHHe 
HOHIGHTPalluu OLHOTO U3 KOMMOHEHTOB CMeCH BCJIeACTBHe Audipy3suu yepes me- 
seropodky . IIpuMepoM MoxeT CyKUTb KaMepa, B KOTOPOH noepxuBaeTCA 
OCTOAHHOH KOHICHTPaluA BOAHBIX apoB (3a CueT MIM Cylalllero BelllecTBA, 
1M X%KuKOM BOLbI), H AWpyraa Kamepa, cooOularoulaaca c aTmocdepolt. 
 OHMM H3 NepBbIx OOHapyKu KanusMApHEIM ocmoc B ra3ax B 1886 rojy 
[unznosckul (1) — BoeHHBIM Bpad, OAHH 3 CHYTHHKOB almMupana Maxaposa, 
| PHMCHHBIIMM, B UaCTHOCTH, yKa3aHHbIi cnoco6 «cra6umusalun» nepenaya non- 
coro JaBseHua c OOeHX cTOpOH neperopogzKH. IIpu stom IuanoscKul cBa3bI- 
JaeT MOABIeCHHe Mepenaya LaBJIeHHA, NPM ero OTCYTCTBHU BHaYase, C HeOHHAa- 
{OBOHt CKOpocTbiO Audpy3suu yepes mopucrylo neperoposKy MOIeKyJI pasJIM4y- 
HOrO MOJIeKyJIAPHOTO Beca. 
 OvesugHo, YTO NOAOGHAaA ypolleHHad TpakTOBKa dPpPekTa BO3MOKHA, CTPO- 
lo POBOpA, TOMbKO Kora Aupy3sua OOou“X COPTOB MOWeKyJI Yepes NeperoposKy 
IPOHCXOAHT He3aBHCHMo Jpyr OT Apyra, a 9TO OCYyLecTBHMO TOJIbKO, eCJIM 
Spd, rie: } — [umHa no6era rasoBbIX MOJIeKyJI MexKAy JByMA coyapeHuamn, 
tac nomepeuHHK Mop, T. €. MPH KHyACeHOBCKOM pexkume. B 9TOM culy4ae, MOJIb~ 
yxCb 34KOHAMM KHYJCeHOBCKOrO NOTOKA, JIerKO PpacC4YMTaTh XO BOspacTaHHA 
epenaya aBJleHHA BO BpemeHH. Uallle peamu3yerca MpOTHBOMOWO*KHOe ycs0- 
Bue K<Cd, MPH KOTOPOM, BO-MlepBbIX, «CMellIeHHe» MOJIeKyJI rasa B Mopax mepe- 
“OpOAKN MPOHCXOAMT MO MexaHUusmy cBOOOAHOK Audpysun wu No_wHAeTCA 3a- 


<oHy PuKal 


( 


Oe D,.S'grad 6, 


re S — cyMMapHad Mollayb ceyeHua mop, Q — AudpysvouHHbl NoTOK OAHO- 
ro ra3a B Most/cek - cm?, Dy. — Koadiulluent B3aNMHOK Audpy3suu, grad C — 
rpayMeHT KOHIeHTpallMH BOAAHBIX MapoB NMoMepeK MeperopokkKu; BO-BTOPHIX, 
3 STOM CIy¥ae MOXKET CYULECTBOBaATh KOHBCKTHBHbIM MOTOK ras0BOH CMeCH B MO- 
DaX, NOMYHHAIOMIMicA B NepBoM mpHOnmKeHHu 3aKoHy [lyasetua BasKOrO 
reueHHA Yepes KAalHJJIAPbI: 


_ SBAP: 
Bey nV Ah 
323 


rye Q — KOHBeKTHBHBIM NoTOK, & — KoscpHUNeHT PUubTpallau, 7 — BASKOCTB 
Boslyxa , V — o6bem rasoBoli cMecH, Cofep2KallleH MOJIb TOFO xe asa, AP, —§ 
nepenay, ruApocraTHyecKoro WaBsleHHA C OOCHX CTOPOH NOPHCTON MeperopolKyH, |}, 
Ah — ToulluHa MOpucToH neperopoKu. q 
OxHoppemenubili yuer 3akoHa OuxKa u Ilyaselia Opi nNomoxKeH B OCHOBY | 
Teopuu WudpysvoHHEIx mpHOopos — rurpomerpos (7), paspaOoTaHHbIx Uucru--} 
TYyTOM (pusuyecko xumuu AH CCCP. Ilpu 970M HrHOpHpOBasaCbh BO3MO2KHOCTB~ 
TOTO, UTO IPH HaMyHH PpakueHTa KOHIEHTPalHN BOb CTEHOK NOP Ta3soBaA | 
CMeCb MOXKET MPHXOAMTb OTHOCHTEIbHO HUX B CKOJIbAXCHHE AHaJIOTHYHO TOMY, | 
Kak TeMMepaTypHbIM rpaqweHT” 
BBISbIBae€T TeMJIOBOe CKOJIbKe- | 
Hue, paccMoTpeHHoe Onmuurel- | 
Ho (3) H {PyrMMH Kak NpHunHa 
TepMo*opesa adPO3OJIbHbIX Ua=- 
cru. MHpimu culiopaMu, MPHOpH- | 
POBaJIHMCb NOBePXHOCTHBIe ABJE-— 
HHA, CBAZAHHbIe C yapaMu MO- | 
JIeKyJI Mapora3s0oBoH CMeCH 0: 
CTCHKH TlOp HM MOFyLIMe BbI3BaTB- | 
nNOAOOHEIH add@ext. BosnnKkaro- | 
WMA 3a STOT C¥UeT JONOJIHUTEIb- | 
HbIM KOHBeKTHBHbIM MOTOK MO- | 
XKeT BJIMATb HE TOJIbKO Ha KOH- | 
cTaHTy mpuHOopa, HO uM Ha ero | 
uHepiu1o. MccseqoBpanue u yyerT | 
39TOTO NOTOKa Bax%KHO Kak Ja 
yCOBepIIeHCTBOBaHHA TeOpHH | 
Audpy3HouHoro ~§>——s rurpomerpa,.. 
Tak MW WWId H3y4eHHA adpo3zoseh.. | 
JleHcTBUTeJIbHO, CCIM A9PO30JIbHaA YaCTHWaA HAXOJUTCA B NOTOKe Auddpys3uu, | 
TO BCJI€EACTBHE HaJIMUHA Ha e€€ NOBEPXHOCTH TAHTeHIUMAJIbHbIX FpaHeHTOB KOH-- 
IeHTpalHH MOXKeT BOSHHKHYTb OTHOCHTEJIbHOe CKOJIb2KeHHE Ta30BOH CcMecH | 
WaCTHUbl, T. €. YACTHUA HaYHeT ABUFaTbCH B HalpaBseHuM HoTOKa Auddysuu | 
(JIM B IIPOTHBOMOJIOXKHOM) NO OTHOMWEHHIO K JBY2KCHHIO LeHTPa TAXKECTH OKPy- 
*KAaOWHX ee MOJIeEKYyJI Ta3s0BoH cmMecH. TakuM o6pa30M B TeOpHIO ABH XKeHHA | 
a2PO3OJIbHbIX YAaCTHIL B Noe Auhdy3suu, passuty Jlepsrunpm u Jlyxunptm (4) 
Ha OCHOBe ypaBHeHHH KOHBeKTHBHOM AuddPy3uu uU YUNTHIBAIOLLyIO OLHOBPeMeH- | 
HO HX yBuJeyveHHe CTeaHOBbIM MOTOKOM, JOJI2KHO ObITh BHeECeHO YyTOUHEHHE,. 
CBA3AHHOE CO CKOJIbXKCHHEM, 3ABHCALLMM OT rpaMeHTOB KOHICHTpallun. | 
TouHbl pacueT JBY2XKCHUA A9PO3O0JIbHbIX YACTHIL OTHOCHTebHO MoTOKa Cre— 
(pana Opi BbINOHeH Jleparuubim uw Bakanoppim (°) Quis uacTHIl, MeHbIUMX JJIMHEr 
npoOera rasoBbIx MOJIeKyJ1. CkopocTb JBHXKCHUA YaCTHIbI OOpalllaerca B HYJb IPH 
OJHOBPeMeHHOM COGJIOJeHHH JByX yclOBMii: 1) paBeHcTBa Macc MoseKys cMecH | 
W 2) paBeHCTBa NIponMsBeLeHHH YUCa MOVIeKYJI B eMHMLWe OObeMa Ha Ux 9acppeK— _ 
THBHbIe JHaMeTpH. 
Jleparmubim uh BakanoBpim paccMoTpeH TakxKe culy4aii, Kora BbICOKOMOpH- | 
cTad Meperoposka pasfeiser IBa cocya C Pa3sIHUHBIMM KOHIeHTPpalluaMu ra— 
30B0H cmecH. TouHee, pacueTb! BOSMOXHHI AIA CyYad MCeBLOMOJeKYJAPHOTO 
pexKuMa TeuveHHA asa, YTO TpeOyeT MPHMeHEHUA NeperopolKU C BLICOKHM KO3— 
(buliMeHTOM NopucTocTH 6 HM ONpeseeHHOTO COOTHOWMeHHA M@eXKy yenbHotk 
NOBepXHOCTbIO Meperopoxku S uM cpeqHuM mpoOeroM rasoBbIX MOseK Yu 
4(4—3) 
So 


B HactTosliee BpeMA USMePeHHA WIA NOJOOHEIX yCJIOBHH ellle He peaH30Ba- 
HbI WH MOSTOMY KOJIMYCCTBEHHOe CPaBHeHHe C TeOPpHelt HEBO3MOXKHO. 

B pesybTaTe KalHJIJIAPHO-OCMOTHYeCKOTO NOTOKAa, BbI3SBAHHOFO CKOVIbiKe- 
HHe€M Ta30BOH CMeCH OTHOCHTeIbHO MOBEPXHOCTH Nop, WaBseHue B OZHOL us 
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Puce. 1 


Py etl 
So 


Mep NOBbIlaeTcaA, B pyro nafaer. IlocremeHHo pocr nepenawa apienud 
eCMIAeTCA BCJIEACTBHeE BCTPe4YHOrO KOHBeKTHBHOTO MOTOKa MO, BAMAHHeM 
3HUKWero Nepenaya NOHbIX WaBseHui. Haxkonell, ‘ycraHOBHTCA KBa3HcTa- 
OHaPHoe COCTOAHHe, MPH KOTOPOM 06a NOTOKa B3aHMHO KOMMeHCHpyIOTCA. 
HaKO TPH 9TOM MOcTeneHHO OyeT MPOHCXOUTb BbIPABHHBaHHEe KOHILeHTPa- 
MH C OOeHX CTOpOH neperopogKu. B pesyprare mepenay Aapnenuad HauHeT 
AICHHO MafaTb, CTPeMACb K HyJItO. 

Ilenbio anol pa6oThl ABIAOCb ONbITHOe UCCIEAOBAHUMe ABY2KEHUA Ta30Boli 
fecH Yepe3 MOPACTy!IO NeperopoxKy (Mp OTCYTCTBHH B Hayate Mepenafa WaB- 
tHua) HW Mepenaya aBneHusa, KOTOpHIM 
*KeT B [aJlbHeMWeM BO3HHKHYTb B_ pe- 
JbTaTe STOO ABHXKeHHA. 600 
YcTaHoBka Jia usyyeHua Kanusmap- | 
bro ocmoca (puc. 1) npexeraBnama co6ol 940 
pe KaMepbl (/ u 2), pa3qeneHHble NOpHcToH S 20 
eperopogKkon (/7) u3 «MMNOpbly MopHucTo- —— 

0 wi 4 6 8 10 mur 

rbIo 56—60%, co cpeqHuM JHamMeTpom t 
pp 0,2—0,4 mukpona vu OOmMleH TOMMMHOH pyc. 2. Kpuppie KanusiapHo-ocMoTH- 
MM (Yiur.). [IpeqpaputrembHo SBaKyHpye-  ueckoro addexta: a— aprou — remHi; 
ple KAMePbI, Yepes HMElOWIMeca NaTpyOKH, © — a30r— renuii; ¢— apron — asor 
ANOJHAUCb HccIeXyeMbIMH Ta3aMu 

uc. 2). B MOMeHT HanOJIHCHHA KaMePbI PasbeAMHAMNCh APyr OT Wpyra pTyTHBIM 
ia (puc. 1, 7). Buayrpa KamMep uMesucb MarHuTHble Memlamku (M), c no- 
JULIO KOTOPHIX NOW epxKUBaAIOCh PaBHOMepHoe pacmpeyeteHue rasa HM CMeCH 
130B 10 OObeMy KAKO u3 Kamep. Kameppr Opin coequHeHbI c U-o6pa3Hbim Ma- 
dMeTPOM (3), H3Mep ATOM Nepenal NOMHOTO WaBMeHUA Cc OGeHX CTOPOH NOpucTor 
2peropoKu WC PTYTHbIMH MaHOMeTpamH (4, 5), H3MepHAIOMIMMH WaBJIeHHe B No- 
1e€HUX, KOra SKCMePpHMeHT MPOBOAMICcA pH aBeHHH HuKe aTMOCcHepHOro. 
JH Toro uTOObI aBIeHHe B KaMepax IPH Hanycke Yra30B OblWIO OMMHAKOBBIM, 
AMM MCIOJIb3OBaJICH CTCKIAHHBIM wap (8), pasqeneHHbIM Ha [Ba OTJeeHUA TOH- 
oH CBOOOAHO MpoBucarolleh pesnHoBOH meperopoyKon (P). O6e uactu storo co- 
ya MOAKMOVaIUCh K rasompoBoyam. B JonomwHeHHe K STOMY TIpucnocob1eHHIO 
ABJIGHHe B KaMepax Mocme HallyCKa OKOHUATEIbHO BbIPABHHBaAOCb KpaHaMn. 
a TOTO U4TOOKI STO BbIPABHHBAaHHe He COMPOBOXKaslocb MepeMelIMBaHHeM 
430B B KaMepax (/ u 2), MeExKy OOOMMM KPaHaMH ObIJI NOMeLeH WHIMHAp (6). 

Tlocme 3Toro OTKPbIBaICA PTYTHBIM 3aTBOP, BKJIIOUATHCb MellasIKH H Haun- 
alOCb H3MepeHHe. Hamu OpbliH HcCMeOBaHbl CHCTeMbI Ta30B C Pa3JIMUHbIMA 
OIEKYJIAPHbIMH MaCCaMM: a30T — aproH, a30T — remMH, aproH — resui. 

Temnepatypa BO BpeMaA SKCMepHMeHTa MOMepxKuBanach 21—22°. 

TlomyueHupie KpuBple (pic. 2) xapakTepH3ylOT HaJIMuHe KalHJIJIAPHO-OCMO- 
iyeckoro addexTa. Uem Ooubiile pasHulla B Maccax ra30B, TeM OovIblue Scpdexr. 
OXKHO TakKxKe USyUaTb cyYal B3aNMHOK Andpdby3suu AByx ra3s0B C OMMHAKOBBI- 
A MOJICKYJIAPHbIMH BeCaMH, Kora MoTOK CretaHa OTCyTCTBYyeT, a KalMIAp- 
sii OCMOC MMeeT MeCTO 3a CY¥eT PasIHMUNA PaluycoB MOJeKyJ OOONX ra3oB. 
aMM UcCeqoBalacb cucrema 9THIeH — a30T. IIpeqBapuTembHble pe3ybTaThI 
ka3bIBaIOT Ha Hayne addexTa HM B 9TOM cClyuae, XOTA H Ooee caOoro. 


VWuctutyT dusuyeckol XMMHH Tloctynus0 
AxkafemuH Hayk CCCP 5 VI 1959 


UMTHPOBAHHAS JIMTEPATYPA 
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Jloxnagn AKkKayleMuu Hayk CcCCcCcP 
1959. Tom 128, Ne 2 


PHZ3BHTECKAA XHMHA) 


K. C. KPACHOB 


PACYUET 3HEPPHW MOJIEKYJI FAJIOTEHUOB 
LEJIOMHO3EMEJIbHbIX METAJIJIOB HA OCHOBE HOHHOM 
MOJIEJIM 


(IIpedcmaeaeno axademuxom A. A. [punbepeom 11 V 1959) 


XumuyecKkad CBA3b B MOJleKyJIaX TaJIOrTeHHJOB WeJIOUHO3CMEJIDHBIX MeTaJ-| 
JOB (O6o3HavaeMbIX HWxKe Kak MeXe2) HMeeT XapakTep MPOMeXYTOUHbIM MexkLy 
yucTo MOHHOM (Tuna NaF) u npeyzebHO KoBaJieHTHOH (THIAa Cle). AHasH3 CBOMCTE 
WM CTPYKTYPHbIX XaPakTePHCTHK MOJleKyJI C MOMOOHOH CBA3bIO MOKHO BeCTH 
KaK C NO3HIMH KOBaJICHTHOM, TaK HC NO3SHUMH HOHHOH CBxA3H. Bo3MOKHOCTE 
o6eHX TPaKTOBOK MoKa3aHa B JMTepatype (1). «EcaH mpeoOmayaeT HOHHOE 
B3aHMOJelicTBHe, TO WesecooOpasHO OMHCHIBATh CBASb C MO3HILMii aeKTPOCTAaTH- 
yeCKUX MH MOJIAPH3allMOHHbIX MpelcTaBeHu» (°). Buus0cTb peasIbHOl CBA3H 
K OJHOMY H3 JBYX IIpeJleJIbHbIX BHJOB OObIMHO YKa3bIBaeTCA CTeMeHbIO HOHHOCTH 
cpa3v. VloHHocTb cBA3M B MOJlIeKkyslax MeXe, onpeyesleHHad uepe3s pa3HOCTE 
3JIEKTPpOOTpHlaTesbHOcTeH mo MeTozy Ilaynunra usin Topau, coctapaaer oT 
~ 50 % gana BeJ, un MgJ. go 200 % aaa Bako. 

Sra BeCbMa NIpHOJIM3HTeIbHaA OLe€HKAa TOBOPHT BCe %*Ke, YTO B GoubIIMHCTBE 
CBOeM MOJIeKyJIb1 MeX2 MoryT paCCMaTpHBaTbCA C HOHHDbIX MO3HIMH. | 

CyllecTBeHHO BaxKHBIM JIA ONpeeeHHA MpPHpOAL MmpeobJafaroulero B3a- 
MMOJeHCTBUA B aHHOH CBA3H ABJISeTCA pacueT e€€ SHEP, BbINOMHEHHbIM Ha 
OCHOBaHHH onpeyzeeHHoH MogemH. B HacTosilel cTaTbe BErBeqeHa opmywia La 
3HeprHl CBxA3H B MovieKysie MeX2 Ha OCHOBe HOHHOH MOJeH Cc y4eTOM MOuApH- 
3allHH HOHOB H MOKa3aHO, YTO Pe3yJIbTaTbI pacueTa XOPOMIO CormacyloTCA c Tep- 
MOXMMHYeCKHMH JlaHHbIMH. 

Sueprueli Monekysibt MeXe Mel OyeM Ha3bIBATh U3MeHeEHHe 9HEPrHH pH O6- 
pasoBaHH MOueKydbI MeXe c paBHOBeCHBIM paccTosHHem Me — X, paBH.M ro, 
v3 KaTHoHa Me ** uw WByX aHHOHOB X~, HaXOJAWIMXcCA Apyr or Apyra ua Gecko- 
HeuHOM paccTosHuH (7 = 0°K). 

SueprHa QJIeKTPOCTaTH4eCKOrO B3aMMOLelcTBHA BYX MosJApUsylouyUxca 
voHop Me** u X~ no Berrxepy (°) 


ae Ze? 040100/r3 + Za oe? + ae? 
WaiGe r 2r4 (1 — 4a402/r) ’ ee 


rye Z— 3apA KaTHOHa, paBHbli BYM; %, HM %— MOJAPHSYeMOCTH KaTHOHA 
uw annona, Mosekyapr MeX, smHevHbI HM CuMMeTpuuHE (°). Tlostomy fa Mo- 
JI€KYJIbI B WeJIOM BbIparkenne (1) Hao yABouTb. Orcioga, ySUTbIBAA SuIeKTpocTa- 
TUYECKOE OTTAJIKUBaHHe AHHOHOB, paBHoe +-e?/2r7, npeHeOperasa NOMAPH3yeMOCTbIO 
KaTHOHA H OTTAJIKMBaHHeM JunovieH, HHLYWMpOBaHHbIX B aHMOHaX (+ a5e?/16r7), 
NOJIYYMM SHEPrHiO 3BIeKTPOCTaTHYeCKOrO B3aNMOJelCTBUA B MosIeKysie MeX,: 


3,0e2 = Zane? 


a ee (2) 


W 8 
TlonHasd 9HeEpruaA MovleKyJbI 


hy 
U = W + 2Aenrle — 4. 3) 2 (3) 
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ropolH usen dopmywB (3) BbIpaxKaeT KBAHTOBOMeXaHM4ecKoe OTTaJIKHBaHHe 
poky KatHoHoM Me** nu annonamu X~, Tperuii yen — suepruio BaHJepBaaib- 
bBa NIpHTaxKeHHaA HMoHOB. IlocneqHni uneH npeacTaBmaeT HyweByO 2Hep- 
Ho KosieOaHni. Benwunnot c/r’ MoxHo mpeHeOpeyb, NocKOJbKy mpeHeOper- 
M MOIaspu3syemocTbio KaTHoHa. Torya 


U=W +2Aee + 5) 


(4) 


mpeledaad Konctanty A U3 ycJloBua paBHoBecua [du/dr],-,,=0, Nomyuum 
Hs S9HEPrHH Ha PaBHOBeECHOM PaCCTOAHHH Fo 


fee el Tyee Dae | (5) 


Avo 
7° 


pH pacuete Uy no dopmysie (5) Hcnosmb3yeM 3HaYeCHHA Me2KATOMHbIX PaccToA- 
i Me—X, M3MepeHHbIX 9JIeKTPOHOrpacdMyecKHM MeTOJOM C TOUHOCTHIO 
0,02—0,03 A (1%) (8). f 
BemuunHa p puta paBHon 0,338 A, 
4K WH JIA MOJIeKY UleJOUHEIX Taso- Onepraa moneKyN 
PHUOB (*). SHaveHuan a B3aTbI To Ilay- 


Lalo urn aes 


= = 
iuury (°). Hyaepoi aHeprvel MoxKHO mpe- 5 2 
Opeub; ee BeMunMHa Ama moseKya BeCle Mosexyaa |—u,| = Mod 
| MgCl,, uacToTbr KosleOaHHi KOTOPbIX 4H3- & é 
secTHBI (*), cocraBssxeT 0,6 u 0,3% or Us. si = 
[JIA OCTAJIbHBIX, OOJlee TAXKEeMIX MOJIeKYJ, ; : a 5 on 
Ha JOJ2KHa ObITb eH€ MeHbILe. 
| Baruucwenupe sHavenua Up MpuBeeHEI Bo pac), 654] 687| —33 | 4,8 
Eve 2 Tao. 1. CnpaBeqnuusocts PopMysbl BeBrs 640| 661 | —24 | 3.2 
) mpoBepeHa comocTaBJieHHem 3HaueHHH Uy Bede 6371637) —Oy 14,8 
TepMOXHMHYeCKHMH HaveHuamu U. MgF2 564 | 595} —31 | 5,2 
t ae 3 tas. 1) Se EO als 5321 544| — 9 | 1,7 
| ae mais CaF, 490 | 513} —23 | 4,5 
| O TeEPMOXHMVYeCCKMM JlaHHbIM paccuH- Cac], 457| 478| —21 | 44 
‘aHO M3MeHeHHe 9SHTabnHH AHog B peak- BaFo 447 | 447 0) 0 
| — — 
tan Metst + 2Xq) = MeXor) BaCle 403 | 418| —15 | 3,6 
AHoog = AH Mex,r) — AH Merry — 2AHx-(r) + AH, (6) 


‘ne AH —tennota oOpasopanna mpu 298°K, AH;—vTenuora cyO1umManun 
-OJIM IPH 9TOH we Temnepatype. AH uona dropa B3ata no (°), a ocTasb- 
ble BeJIMUMHbI Mo (1°), NnpHYeM MpoHsBeeH MepecueT TeMJIOTHI CyOMMALMN K 
298°K. Ilo AH, paccuntTaHa 9Heprua movieKysibl pu O° K Uprepmoxumy) MPH 
1OMOLLH dbopmysb Kupxroda. TensoemKocTtu B3saTbl mo (1°), orcyTcTBy10- 
uve B (2°) paccuNTaHb! Mo KBaHTOBbIM (opMyJIaM HM MIpHOJIMxKeHHbIMH MeTO- 
LaMh. 

 PacueT BpinowHeH AJIt 9 MOJIEKYJ, HO KOTOPbIM HMeIOTCA HajexKHble 3Ha- 
JeHHA BCeX COCTABJAIONINX BbIpaxKeHua (6). BeawunuHa aOcoJIoTHOH oWIMOKH 
— A = Uy —Uprepmoxum) KOMe6neTcA oT 33 KKam y BeCl, yo 0 y BaF, usm 
SOOTBeTCTBeHHO oT 5% mo 0. B cpeqHeM BeJIMUHHA OTKJIOHEHHA COCTaBJIAeT 
3,0%, YTO Hao MpH3HaTb BeECbMa YJOBJICETBOPHTEJIbHBIM Pe3yJIbTATOM *. 

Bo scex clyyaix, Kpome JByx (BeJ2 u BaF2, A=0O), A — orpuuartens- 
fad BeMuHHa. ITO yKa3bIBaeT Ha CHCTeMaTHYeCKY1O OWIMOKY, CBASA@HHYt0, Mo- 
3HJ[MMOMY, C OlpeyesieHHemM pacctosHun Me — X mpu BbICOKHX TemMMepaTypax. 
(Bo3MOxKHO, CKa3bIBaeTCA H3BECTHAA KOBaJICHTHOCTb cBA3H.) II]pu mepecuere r 
Ha TeMMepaTypy aOcOJIOTHOFO HYJIA pacxOx*KJeHHA C TePMOXMMMYeECKHMH [aH- 


* TlorpeuinocTb B H3MepeHHH r cocTaBaeT 1%, uTO IIpHBOANT K NorpeltnocTH B 1,5% Jaa 
senuunA Uy. Torpemocth B ompemeneHHH Uren moxum) TAKKE COCTABAET OKOVO 2%. 
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HBIMH OyeT elle MeHbie. Kak moKa3biBaeT pacueT, BCe YIPOULeHHA, CeaHH 
pH BpiBoze copy (5), KpaliHe H€3HAUHTeIbHO CKa3bIBalOTCA Ha BeJIMYHH 
Uo (u3MeHeHuA B O6e cTOpoHH! mopsqKa 0,5—1%). 

Ecam no (5) paccuntatp Uo Aa Monekysbt HgCle, re KOBaIeHTHOCTb CBASE 
BbIPaxKeHa HaMHOTO sicHee, Y4eM B Moslekymax MeXe, A cocTaBuT OKOJC 
—100 Kkas/mMomb, un 16%. 

Dro nosTBepx*laeT, YTO XOPOMIMe pesyMbTAaTHI pacueTa ia MoueKy MeX: 
He ABMAIOTCA CJIYYaHHOCTbIO H aHaJIH3 CBOHCTB 3THX MOJICKYJI BOSMOXKeH C HOH- 


HBIX MO3HILHH. 


VpanopckuH XHMHKO-TeXHOMOrMuecKHH Ilocrynu10 
LI Vie1959 
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Joruayo Akagemun nayr CCCP 
1959. Tom 128, Ni 2 


PHBSHYECKAA XHMHA 
A. B. CAHAYJIOBA u XE FOH-JIAH 
AHPOY3UH WH PACTBOPHMOCTb TAHTAJIA B TEPMAHHM 


(ITpedcmaeaeno axademuxom A. &. Hoge 11 V 1959) 


B HacToAueH paOoTe MpHBOAATCA pesysIbTaTbl IKCMEPMMeHTAJIbHOTO UCCIe- 
DBaHHA TeMNepaTyPHOH 3aBHCUMOCTH KOSppuuneHTa Luppy3sHu u pacTBopHMo- 
Ly TaHTala B repMaHHH OT ero Y/eJIbHOTO CONPOTHBJICHUA. 

Mecaeqopanne Auddy3uu mpousBosusocb Mp MOMOLIM MeTOa mMocmeqoBa- 
JIbHOTO CHATHA TOHKUX CJIO€B C HCMOMb3OBAHHeM PaMOaKTHBHOTO H30TOIAa 
ai8?. Jina uccmeqOBaHHA MPHMeHAJIMCb MO- 
UD rena repMaHHa C YebHbIM COMpo- 
MBacHHem 60, 1 nu 0,5 oM-cmM, a Takxe 
(OIMKPUCTaJJIMYeCKHH TepMaHHH Cc yjieJIb- 
ibIM CompoTHBseHHeM 20 om-cm. OOpa3iiam 
©PMaHHA NpHaBanach (opMa MpAMOYrOJIb- 
IX OPyCKOB pa3mepamu 0,5 X 0,4 X 0,3 cM. 
Iepex audysueli oOpasupl repMaHusa noj- 
ePrasIHCb WWIHPOBKe, NOJIMPOBKe MH TPaBuie- 
wio B kKunaeH 30% nepekucu BoJoposa. 
PO BCeX CyUaAX HalINX OMbITOB pauoak- 
HBHbIM TaHTaJl HAHOCHJICA TOJIbKO Ha OJHY 
OBepXHOcTb oOpas3a. 

Tupdby3voHHblt mporpesp o6pa3yoB Ipo- 
BBOMMICA B BAaKYYMUPOBAHHBIX HM OTMAAH- 54. 1 Zanncumocte Ig [ orx? mas 
BIX KBaplleBbIxX AaMMyax B HHTCPBaNe TEM-  nydypysuu tanrana: 1 — B‘MOHOKpAC- 
epatyp 671-~899°, peryaupyeMoM c TOU- tana repmanua c YACIbHBIM conpo- 
ocrb1o + 1°. TomummHa CHATOTO COA OMmpe- THBTeHHeM 60 oM-cm; 2— B MOHO- 
eI ANAC rate) MeTOAy B3BellluBaHHa. AXKTUB- KPHCTaJJI TepMaHHsA C VACHE HBIM Cco- 
MpOTHBeHHeM 0,0 OM-CM; 3 — B Ho- 
OCTh CHATHIX CJOCB H3MEPAMACh NO Y-H3AY-  nyxpucrana repmauns ¢ yaembupiM 
SHHMO. as onpeesIeHnA BeJIMUMHbI KOHILCH- compoTupaenvem 20 oM-cM 
NaH TAHTaa B CHATOM CJIO€ HHTCEHCHBHOCTB 

‘O CPaBHUBalacb C MHTCHCHBHOCTbIO STAJIOHHbIX OOPasoB, MpekBapHTebHO 
DUPOTOBICHHbIX H3 pakuoakTuBHoro TaHTasa (+). Jaa pacuera Kosbbuunenta 
Abpy3suu UCMONb30BaI0Cb Audpy3sHoHHoe ypaBHeHue Muka B fBuye 


; 


a BS Bopp Masut 
BAL ie a 


te C — koutentpanua, D — Koasdduunert Auddpysuu, ¢ — spema Audpy3uu 
xX— riyOuHa MpOHHKHOBeHHA udpyHAMpytoulux aToMos. 
Ilo nowy4YeHHbIM SKCNePHMeHTAaJIbHbIM AAHHbIM CTPOWINCh rpaPpuKu 3aBucH- 
»ctu Ig C of x7, Kak 3TO NOKa3aHo Ha pue. |. Sarem BEluucAAIHCh KOSpPpulMeH- 
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Th Juby3un Aviat pasiMuHEIx Temnepatyp. B coorBercTBHH Cc BE SHeHHMy Koadp- 
(bullMeHTOB Auddysuu crponiucb KpuBble 3aBucumocTu Ig D = f Gare ha 


Koadipuluenta Auddysun. 

Ha puc. 2 mpuBesenbi rpapuku 
TemulepaTypHoro xojla KoS@iHIn- 
eHTa udpy3Hu Ais MOHOKPHCTAaJI- 
nop (f u 2) wu NomuKpuctassta (3) 
repMaHua. Kak BuO H3 puc. 2, 
rpapuku TemiepaTypHoro xojla 
Koaddpuunenta uddy3un B cucTe- 
Me Koopquuart lg D u 1/T aBasator- 
CA MPAMbIMH JIMHUAMM, 4YTO MOL- 
TBepKaeT 9KCNOHEHUMAJIbHBIN Xa- 
pakTep (opmyvibr KosdpPuuLueHTOB 
nuddysun. M3 rpaduxos puc. 2 
onpefesieHbl SHEPruA paspbIxwe- 
HHUA Q uw mpelaKcnOHeHWHasbHbIM 
MHOXKUTEJIbPOPMYVJIbI KOIPDUUMEH- 
Ta Jupdpysuu D,. N13 nonyyeHupix 
Puc. 2, Temnepatypublli xoq Kosdpunuenta Iud- jaHHbIxX celyeT, UTO KOSD~uLneH- 


(by3uu TaHTana: 1 — B MOHOKPHCTaJJIbI repMaHuA 3 
C YJ@IbHbIM conpoTHBeHHem 60 omM-cmM; 2—B abe nudysun TAHTANS EOMOuOEET 


MOHOKPHCTasWIbI TepMaHHA C yJeNbubIM conpoTuBae- CTAIWIbI HM MOMMKPUCTAJIJIbI TepMa- | 
Hem 0,5—1 om-cm; 3— B nomMKpHcTamb repMa- HAHA MOLyT ObITb BbIPaKeHb! cue- 


tg(D-10%) 
(npubie 2) 


HMA C YJCIbHBIM COMpOTHBAeHHeM 20 OM-CM JyIOWMMMH ~ypaBHeHHAMU 
Duy = 623,16 exp | — | 
Drsog-1 = 8,49: 10° exp [ — | 
Dy, = 2597 108 exp |- =| ‘ 


Ileppoe ypaBHeHve OTHOCHTCA K MOHOKPHCTaJJIy TepMaHUA Cc yJebHBIM 
compoTuBieHvem 60 OM-cM, BTopoe — K MOHOKPHCTaWIy C YebHbIM conpo- 
THBIeHHeM 0,5 — 1 omM-cm 4 
TpeTbe — K NOJMKPHCTay Cc UMTY/ Mu 
VJIeJIbHBIM COMPOTHBJICHHeEM 
20 OM-cM. 

M3 KPpMBbIX TeMnepaTrypHoro 
xofa Koodiulnenta Ludpy3uu 
(puc. 2) BHAHO, 4TO CKOpocTb 
Iu@dysuu Ta 3aBucutT oT uy- 
CTOTbI MOHOKPHCTaJJIOB repMa- 
HHA, NPH4eM [IH BbICOKOOMHbIX 
oOpasilos (T. e€. WA oOOpasilos 
Oolee BBbICOKOM CTelmeHH 4HCTO- 
Tbl) SHEPMA PaspbIXJIeHHA 3Ha- 
YHTEIbHO Goble (MOUTH B TPH 
pasa), 4YemM JA HH3KOOMHBIX 
oOpasios. M3 npnpeqenHprx 
ypaBHeHHk cyleqyeT, YTO Mapa- Puc. 3. 3aBucumocts J or x MA PaCTBOpHMOCTH TaH- 
MeTPBI quddysuu B NOJHKPH- Tala B repMaHHu: a — n-TuNa; 6 — p-TuMa 
CTaJIMYeCKHH TepMaHHH uM MO- 


HOKPHCTAJJIbI MaIOH YMCTOTHI OMHOTO HM TOTO Ke MOpAyKa OmusKu MexKLy co- | 
Ooh Mo aOcouOTHOH BeMHUMHe, XOTA CTeMeHb YMCTOTHI NOMKPMCTaIOB 3Ha- ; 
YHTeJIbHO BbIIUe, YEM y CPaBHHBae€MbIX MOHOKPHCTAaJVJIOB. 
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B ombirax mo onpefleseHHIO pacTBOpHMOCTH, KaK H B ONbITaxX Mo oNpesene- 
cKkopocTu fuddysuu, oOpasell repMaHHA NOKpbIBaICA PalMOaKTHBHbIM 
[TaJIOM TOJIbKO C OAHOM CTOPOHH! C TOH JIMIUb pasHullel, YTO HavaJIbHaA HHTeH- 
HOCTb ero Oblia Oomee 3HAYHTeIbHOH, YeM B ONbITAX NO OMpeseneHutO CKO- 
ITH Judpy3sun. Juddy3svonnpi oTKur Auusca oT 20 fo 60 uac. Ilocne 
Kura Cc OOpaslla NocseOBAaTeIbHO NYTeM WWIM@OBKH CHHMAJINCb CON u ONpe- 
}AJlaCb AKTHBHOCTb CHATOTO cIOX. Ha HeEKOTOPOM PaccTOAHHU OT NOBepXHO- 
oOpa3lla COM TepMaHHA UMeIOT, OMMHAKOBYIO AKTUBHOCTb, KaK 9TO BUHO 
ipuc. 3. Ha sToM pucyHke mpHBeseHbI 
[HbIe JWIX OOpa3suoB repMaHusA p- UH N- 
(a, Y KOTOPbIX: Auddy3svoHHp oTKur 
PBOJMJICA B OJHHAKOBbIX ycIOBUAX. To- 
|OHTAJIbHbIC YUaCTKH HA KPUBbIX / = | (x) 
(TBETCTBYIOT MA@KCHMA@JIbHOH pacTBOpH- 
ITH TaHTalia B repMaHHM MpH Temmepa- 
(e€ u@dy3HouHoro OTKura. 
[PacTBOpuMOCTb TaHTalla B TrepMaHuH 
(epaacb MPH pa3sM4YHbIX TemnepaTy- 
{ Auddy3voHHOro OTKUTa; Ha OCHOBA- 
NOJIYYCHHBIX SKCIMEPHMEHTAJIbHBIX aH- 
nocTpoeHa jMarpamMa’ pacTBOpHMo- 
TaHTala B TepMaHHH MPH pa3JIHUHbIXx 
Berit aie (puc. 4). Maxcumym pacTBo- 


amomfornd 


(OCTH [TaHTasla B°>repMaHUN Kak N-TuMA, 

MW p-THMa COOTBETCTBYeT OAHOM U TOK Ge 
\Temnepatype 880-+3°. PactBopumocTu 
| N- M p-THNOB repMaHHA HECKOJIbKO OT- 
tarorcs, Ipvuem WIA n-THNa BemMunHa Puc. 4. TemmepaTypHaax 3aBHCHMOCTb 

6 e pacTBOpHMocTH TaHTaJla B TepMaHHH: 

ITBOPUMOCTH OovIbIlIe BO BCeM HCcCe]0- a — n-ana; 6 —p-tuna 
eo TeMMepaTyPHOM HHTepBae.| 

NMCaHHbIH MeTOA onpeeseHHsA pacTBOpHMOCcTH MMeeT MO CpaBHeHHIO C 
[THMH HeKOTopple mpenMyllectBa. Tak, He TpeOyerca HaHeCeHHA PalHOaKTUB- 
1 u30TOMAa CO BCeX CTOPOH OOpaslla M MocmeLyroulero paspe3aHHA ero Ha 
te YTO BECbMa 3aTPYJHHTCMbHO MPH MaJIbIX Pa3MepaX HCIbITbIBAeCMBIX OO~ 
LOB. 


800 850 pan WO °C 


¢ ———_ > 


Ta.0 ie tant 


D up 800°, E, D mpx 800°, E, 
OuleMeHT cm?/cek Kan/Monp || 92eMeHT cm2/ceK Kadl/MOJIb 
Tat 3,38-10-10 | 19382 p** 6,5-10-12 | 57000 
Ta os pan 2,,43-10-10 21948 Asan 4,0-40-12 57000 
yee 4,05-10- 64904 ‘Sins 20rd Ost 57000 


* Hauiw usMepeHHua 
** Tlanuple (275). 


B ra6n. 1 npHBekeHbl CpaBHUTe/IbHble LaHHble WIA KoSpPPulueHTos Audpy- 
w 9HeDTuH paspbIXeHHA aeMeHTOB V rpynmbl NepvoxMuecKkoH TaOnMLUEI 
VW. Menyeneesa npu qubpy3suu ux B repManui. 

Kak caeqyeT u3 aHuprx tad. |, Kosppunnentst quppysuu Tay,, , 4 
NO BeIHUMHe OTIMUAIOTCA Ha NOpAOK, a 9HeprHaA pasppixieHuaA Tay,, 
HB Tp paga Gomme, yem AA Tay, ,. MoxkHO OTMeTHTb, 4TO 3Ha- 
a Koabpbunnenta pupy3nu wu sHepran pasppixieHua Ana Tay,, Mo cBoeit 
quHe 6M3KH K BeJIMYMHAaM aHaOrH4HbIX MapaMeTPpOB pyrux 9aJe- 
oB nto rpyonp P, As, Sb. 
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Ecum CoraacuTbea c TeM, ¥TO 93emMeHTEI V rpyunpt P, As u Sb gud 
(yHAMpytor B repMaHui mo y3aM KpuctTasiMuecKol pemerKn (7,°,°), TO MOxK 
HO MpeANOJIOKAT HaJIMyne TaKOrO Ke MeXaHH3mMa Audpy3suu wu WA TaHTawJa 


YUHTIBad OM30CTh ero Aucbpy3HOHHbIX TapaMeTpoB c JPyrHMH aJIeMeHTaMI 
SsTOH rpynnpt. 
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®PHSHYECKAA XHMHA 


r. Ji. CTAPOBHHELW u B. ©. THKABbIN 


HOJIEKTPHYECKHE CBOHCTBA CETUATDbIX KAY 4YKOMNOMOBHbIX 
| BbICOKOMNOJIMMEPOB, HABYXUIMX B BHHAPHbIX CMECSX 
| THNA PACTBOPHTEJIb — HEPACTBOPNMTEJIb 


(ITpedcmaeazeno axademuxom B. H. Kapeunoim 4 V 1959) 


B cpaBHeHun C JOCTHIHYTHIMH B NOCTeLHMe TObl 34MeTHbIMH ycneXaMH B 
BHAHHH JMSJIEKTPHYeCKHX CBOHCTB BbICOKONOJIMMepoB HM conosmHMepoB (%), 
yueHHe J\M9JIEKTPHYeECKHX CBOHCTB HaOyXUIMX NOJMMePOB ABJIACTCA ABHO OT- 
RIOWMM yuacTKoM. Hmetorcs JIMIIb OTPbIBOUHbIe CBEAeCHUA O AMIeKTPHYeCKOl 
JOHHIMLAeMOCTH BbICOKOMOJIMMePOB, HaOyXWHX B HHAMBUAYaJIbHbIX HAU3KOMOVIe- 
\IAPHBIX BellecTBax (7), HO OTCYTCTBYIOT TaKHe J\aHHbIe AIA NOIMMepoB, Ha- 
\XIUMX B OMHAPHbIX H B Ooslee CIOMKHLIX CM€CAX HA3SKOMOJICEKYJIAPHbIX KOMIO- 
fe Mexfy TeM, u3y4¥eHve HIeKTpH4ecKOH MpoHHlaemoctTH (2. m1.) u 
JIEKTPHYECKON NOJAPH3aWHH TaKHX CHCTeM MO3BOJIA€T MOJIYYHTb HOBbIe CBe- 
HHA O CTPyKType HaOyxIMX NOJIMMePOB, O MeXaHH3Me COpOWHH HH3KOMOVIe- 
JISPHbIX KOMNOHEHTOB BbICOKONOJIMMepaMH, OO U3MeHEHHH 3JICEKTPOU3OU Ipyto- 
4X CBOLCTB BbICOKOMOJMMePOB B CMEIMAHHbIX cpelax. 
-B Hactosmeh padote o6cyxaloTcaA NOJyYeHHbIe HAMH IKCIePUMeHTAJIbHbIC 
HHbIe O AUSIEKTPHYeECKOM MPOHNWaeMOCTH UM AuIeKTPHYecKOH NoMApUHsallHH 
ruaToro Kay¥yKonNoxoOHoro BbICOKONOMMepa, HaOyxiwero B OMHAPHbIX CMe- 
xX THIa pacTBOpHTelb — HepaCTBOPHTeJIb IPH KOHICHTPall AX, OXBATHIBAIOULAX 
cb [Mana30H HU3MeHEHHA COCTaBOB OWHapHbIX cucTem. B kayecTBe paCTBO- 
Tele OblIH HCNOJIb30BaHbI GeH30JI H YeTHIPEXXJIOPHCTHIM yruepod, a B Ka- 
oTBe HepacTBopuTeseH — Hu3lUIMe amudaTHueckHe cnupTHl. Tlomumep npes- 
ABA COGOH ByJKaHH3aT OyTaHeHCTHPOJIbHOrO cCoNoMMepa, cosep Kalli 
'B. YU. CTHpOa HM CeAyioulHe HHTpesnenTh! Ha 100 B. 4. conomuMepa: Cepbl — 
B. ¥., pyOepaxca — 5 B. 4., KamTakca— 1,25 B. 4., CTeapHHOBOH KHC- 
ThI— 1,5 B. 4., AMceHuIryaHHANHa — 0,9 B. 4¥. H OKHCH WHHKAa —Oo B. 4. 
sMepeHHsT J. 1. HaOyXIIMX OOpaslloB MpousBOLNINCb MeTOJOM OneHuit 
-yactote 568 KIL B TIMaTesIbHO FrepMe€TH3HPOBaHHOM KOHJeHCaTOpe THMa KOH- 
Hcatopa Hepucra npu Temmepatype 25°. OAHOBPeMeHHO C MOMOLIbIO paspado- 
HHOM B Hallet a6opaTopHu MeTOAHKH (%) Ob H3MePeHbI MaplHaJIbHble H30- 
pMbI copOluH OCOMX HUSKOMOJIEKYJIAPHbIX KOMIOHEHTOB, a TaK2Ke UX Pac- 
‘elleneHue Mexky casoli nomuMepa u cha30H OuHapHoro pacTBopa. 
| Ha puc. | uso6paxkena KpuBas J. 0. Tpofvoli cucTembl NoMMep—O6eH301— 
THJiOBbIt cnupt. IlyHKTHpHble JIMHHH COeMHAIOT CocTaBbl HaOyXUIMX I0- 
iMepOB H OMHAPHbIX PaCTBOPOB, HaXOAAMxXCA C HMMM B PaBHOBeCHM. OTOT 
CYHOK THMHUEH [WIA USYYeHHBIX B HacToAMel padote cuctem. C yBemMueHieM 
JI€KYJAPHOFO Beca CNUPTAa 3alUTPpHXOBaHHAaA MoWlalb, usoOparkaroulad Pasy 
6yxilero momuMepa, yBemuunBaetca. CBaA3b Mexy M3OTepMOH I. Ml. H H30- 
DMOH MaplMasbHOli CopOWNH HepacTBOPHTeNA OTUCTMBO BUAHA U3 P..cC. wes 
| KOTOPOM 3HaueHHA J. 1. HW MapwMasbHol copOmn cnupTa u3s00parxKeHb! B 
BUCHMOCTH OT MOJIbEOH Jou cnupTa B paBHOBeCHOM OnHapHom pactTBope A 
CTEMbI NOJIMMep — YeTbIPEXXJIOPUCTHI yruiepok — STMJIOBbIM CHMPT. Ha 9ToM 
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Ke PHCYHKe H300paxKeHa KpHBaA PaBHOBeCHA Mex My MOMMMCPOM HU OvuHapHbl 
pacTBOpoM (T. e€. KPHBaA MOsIbHad AOA CMpTa B (pase nowuMepa — Mou1bHi 


oma CiHpTa B PpaBHOBeCCHOM pacTBope). 


COpOIMH HepacTBOpHTeIA MpOXOAAT Yepes MaKCHMYM, 


Geneon Uf 92 03 04 05 96 97 98 09 Memanan 
Gecolbas Jona ——>— 


Puc. 1. Cuctema BbicokonomuMep — OeH3071 — Me- 

THJIOBLIM CiupT: @—cocTaB HaOyxWero NonuMepa, 

6— cocTaB paBHOBecHoro OuHapHoro pacTBopa, 
6— J. 1. Ha6yxuero nomMMepa 


CuMOaTHBI, T. €. B mepBomM mpH} 
OMKeHHH J. 1. Hadyxlero m0 
jiuMepa ompefenseTca KOHIECHT 
pallue HepacTBOpHTeA B NOJIM 
Mepe ‘wv ero 3HaueHHeM J. 1. OfHa 
KO, KaK BHAHO M3 pHc. 2, H30TeP{ 
Mbl Jl. 1. H NaplwasIbHOH CopOuHl 
CUMpTa He MOTyT ObITb COBMEILeHbI 
T. @. Jl. HW. TPOMHOM CHCTeMbI 3a 
BUCHT TaKKe, XOTA MH B MCHbILIEl 
CTeMeHH, OT CBOHCTB PacTBOpHTeA 

IIpu “uccmeqoBaHHuu 3aBHCHMO 
CTH M@e KY MaeKTpHYeCKOH 10, 
JIApu3alluelt MH COcTaBOM HaOyXUIMy 
MOJIMME€pOB Mbl OOHAPyXUJIH, 4T¢ 
OHA Y,OBJIETBOPHTeIbHO OMNMHCHI 
Baetca TeopHelt Onsarepa—Kupki 
Bya, MpHMeHeHHOH K pacTBopan 
MOJIAPHbIX MOJIEKYJI B HEMOJIAP HBIy 
pacrBoputTemax (*). Srot, HeoxKHs 
aHHbId c MepBoro B3riaya, pe} 


3ybTaT coriacyercA Cc MpHposol u3sy4eHHbIX B HacTosuleH paOoTe cHcTeM 
B camMom jeje, B CoriacHH C COBPpeMeHHOH CTaTHCTHYeCKOH TepMOAMHaMHKO? 
PaCTBOPOB BbICOKONOJIMMePpOB MOXKHO MIpHHATb (°), YTO B MpHcyTcTBHH pac 


TBOpUTeIA (T. €. BelleCTBa, SHEPruA KOXe- 
3HH KOTOpOrO 6H3Ka K AHEPrHH KOXe3HH 
noviMMepa) KHHeTHYeCKOH eHHHIeH MaK- 
POMOJIEKYJIbI ABIACTCA OTPe30K Wenu, paB- 
HbIH 10 BeJIMYMHE MOJIeKyJ1e PaCTBOPHTeIA. 
Jlanee, B paOoTtax OHOoro u3 Hac OplIO 
SKCNEPHMeHTAaIbHO ycTaHoBseHoO (°), 4TO 
Kay¥yKONOJOOHBIe BbICOKOMOJIMMepbI Cop- 
OupylOT CNMPTbI He B BUE MOJIeKYJIAPHbIXx 
rpynn, a B Bue OAMHOUHDIX MOJIeKYJ. 
CyefopaTebHO, TpoliHad cucTeMa Kay- 
UYKOMOOOHBIM BbICOKONOUMep — pacTBo- 
PHTEJIb — HePaCTBOPHTeIb 10 CBOMM CBOH- 
CTBaAM 9SKBUBaJICHTHa OMHapHOH cucTeme, 
MIpelcTaBsarouleH coOok pacTBOp MOHO- 
MePHbIX MOJI€KyJI CIMpTa B TrunoTeTu4ue- 
CKOM pacTBOpHTesie, SHEPTHA KOXe3HH KO- 
TOporo TaKOBa %Ke Kak y KayuykKa, a MO- 
JICKYJIAPHBIM BeC PaBeH MOIeKyAPHOMy 
Becy OTpeskKa Wenu nomuMepa. JlerKo pBu- 
WeTb, YTO TaKaA CHCTeMa JOJIMKHA OMMCHI- 
BaTbCA TeOpHeH MuIIeKTpUYeCKOH NOMA- 


8 
GOA Chupa 


LS 
6 nonumepe ——- 


N 


® 
MonbHan 


NS 


YY G2 G6 OB 40 
Monetas Gora chupma 6 pacmbope —~— 


Puc. 2, Cucrema BbIcoKoNomMMep — ue- 
TEIPCXXJOPHCTEIH —yrepo — STHTOBBIi 
CHMpT: @— jf. mM, Ha6yxuero ‘nomumepa 
(e), 6— usorepma napumanbHolt cop6unn 
CNMpTa B MMJIIMrpaMMaX Ha rpaMM Ka- 
yuyka (gz), 6— KpuBaa pacnpexenenua 
HH3KOMOJI€KYJIAPHbIX KOMMOHEHTOB MeK- 

AY NomuMepoM HM pacTBopoM 


pusaituu Ousarepa (7). [[elicrBuTreibHo, 9Ta TeopuA paccmaTpuBaer Takne NO- 
JIAPHBIC 2HAKOCTH, B KOTOPBIX OTCYTCTBYeT AM3IEKTPH4eCKad HeOAHOPOHOCTE 
BOJIM3H PaCCMaTPHBaeMOll MONeKYsbI, YTO SKBUBAeHTHO AOMYULeHHIO O Cy- 
IN€CTBOBAHHH MOHOMOJeKYAAPHOH TOMAPHOH %*uAKocTu. Jluanekrpuyeckas 
NOMAPHSalHA HaOyXUIMX MOMMMePOB PpaCCYMTbIBAaCb C MOMOIIbIO ypaBHe- 
Hua Ounsarepa— Kupxpyfa, KoTOpoe MpuMeHHTeNbHO K OHHAapHBIM pacTBo- 
paM NOJAPHEIX MOeKY B HeNOAPHOM pacTBOpHTene mpHHumaer Buy (4) 
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(e— 1) (2e +4) (ec; — 1) (Qe, +4) (ep — 1) (eg +4) 
= X,P,+ X>P2, (1) 
| 
me X — MosbHax Jona, V — MonekyJApHblt oOObeM u MHeKcHI 1 u 2 oTHOCAT- 
41 K THMOTETHYCCKOMY PACTBOPHTeIO H HepacTBOPHTeIO COOTBETCTBEHHO; P;— 
(OUAPHAA NOMAPH3ZallMA THMOTeTHYeCKOLO PacTBOPHTeIA, T. eC. MOMMepa, Ma- 
jCHMA@JIbBHO HaOyxulero B pacTBopuTene, U P, — nonspusalluA MOHOMOJIeKYJAP- 
Horo cnupta, J. 1. KOTOporo BEIMNCIANacb 

| TIOMOLbIO ypaBHeHua” Onsarepa (”). Mo- , 96 


feKyJApHbIit OObeM CHCTeMBI paccuMTEl- 05 5 
qoncs mo (opmyse: 4 2 
- UZ 
| _ _XiM, + X2M2 Y 
| Ne d aa (2) 0 . 1 Mone fruimp 


| Kotopol M, 1 M,—momekysapupie Beca Puc. 3. Cuctema BbicoKononumep —6en- 


{OMMOHeHTOB H d—mnwoTHocTh Ha6yxmmmx °%— HOyTHnOBDIH cnupt. Yxenbuas 
NOJAPH3aluAa Pi1,2 B 3aBHCHMOCTH OT 


“OJIMMEPOB, H3MEPpeHHad MeETOXOM THAPO-  o6pemuof KoHWeATpauua cnuprta. Tps- 
TaTHUECKOPO B3BEWIMBAHHA B PaBHOBeCCHBIX Maa JIMHHA pacCUMTaHa, TOUKM NOYUeHbI 
(MHapHbIX pacTBopax. I ]pHmMeHHMOCTb ypaB- 9KCIEPUMEHTAIbHO | 

ceHua (1) K H3yYYeHHbIM B HACTOAINeH pa- 

(OTe CHCTEMaM MOXeT ObITh NOKA3aHa Ce yIOULU4M OOpasom. Tak KaK KOHIeHT- 
}alluaA CupTa B chase NoMMepa HeBeHKa, ypaBHeHue (1) mocme 3aMeHbI MOJIb- 
i OM HepacTBopHTesA ero KOHIWCHTpallvel, BLIPAXKeHHOM B IpaMM-MOJIAX 
a JIMTP, MpHHuMaeT BUI: 


—1) (2 4 — 1) (2e 
fe ae ) a Gi o 1+1) = KC. (3) 


1G ONpeXeIAeTCH COOTHOMICHHEM: 


_ f(ex—1) (ett) (e1—1) 2e14+1)] Ve 
K= | Jey 92 | 7000 ° (4) 


B ypapyenuu (4) Vz — mMomekysApHblit OObeM HepacTBOpHTess. 

Puc. 3, Ha KOTOPOM SKCHePMMeHTAJIbHbIe 3HAYCHHA YebHOH NOMApN3alnH 
| ie ae C paCCUHTaHHbIMH JIA CHCTeMbI nowHMep — OeH30 — H-OyTH- 
OBbIM CNUPT, HIJIOCTpHpyeT MPHMeCHMMOCTh TeOpHu NOMAPH3alHH On3sarepa — 
KupkByla K H3y4eHHbIM B HacToseH paOoTre cucTemaM. 

TIpeactapsaerca HHTePeCHBIM BbIACHHTb, HaXOJATCA JIM MOHOMEPHBIe MoOue- 
yJIbl HepacTBopuTesa B chase MONMMepa B COCTOAHMM OecnopaAyOuHOH OpueHta- 
UM WIM X%Ke€ OHH MPOABJAIOT HEKOTOPYIO yNOpsAAOUVeHHOCTb, KOTOPaA BbIpa- 
<aeTCA B MPeANOUTHTeENIbHOM MOKANIH3aNHU STUX MOJIEKYJ OKOJO MOJAPHBIX 
Ipynn (BolHEIxX cBa3eH) momuMepa. Orser Ha STOT BOMIpOc Maer uccieqoBaHue 
(OUIAPH3allMH MOMAPHOTO KOMMOHeHTa Po, BEIUHCJICHHOM C MOMOL[bIO ypaBHe- 
maa (1). Cormacho Kupxsyzy: 


| ee ee (5) 
me Pox u Par —9/eKTPOHHaA MH ATOMHaA NOMAPM3al\MM COOTBETCTBCHHO, | — 
MNOJIbHEIM MOMeHT U g — KOp PeJIAMMOHHEIE napamerp KupkBya, 3aBMcALMi 
r uncyia cocelel paccMaTpHBaeMOM MOJIeKyJIbI MH UX OTHOCHTeIbHOH KOHUry- 
auuu. Ilonapu3allua CMMpTOB, paccuNTaHHad W3 J\aHHbIX JIA MOJMMEPOB, 
XOJ|AIMUXCH B PABHOBeCHH Cc OHHaPHbIMM PacTBOpaMH, CocTaBa JIeBee KPHTH- 
cKoro (T. e. cocTaBa, JO KOTOporo CMeCb pacTBOPUTeb — HepacTBOPHTEJIb 
JIAeTCH elle PpacTBOpUTeeM MomMMepa), WeKUT B Mpeqenax 120—130 cm’. 
PHTHUECKOMY COCTaBy COOTBeTCTByeT MaKCHMyM Ha u30TepMe aplMaJIbHOL 
pOuuu HepactBoputens (*). unombHbiii MoMeHT cniMpTa, paccuMTaHHbIA Np 
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L 
NONYyWeHHu O SecnopsxAOUHON OPHeHTaUMH MOJIeKyJI CIMpTa B NOJMMepe (g= 19 
cmmlukomMBemuk. IIpu JonyuleHuu, uTO g =2, AMMONbHbIM MOMCHT CIMPTOB 
MIpHHHMaer HOPMaIbHoe 3HaveHHe — 1,7 feOan. Tak Kak KOppeJIAWHOHHDIN 
napaMerp ompeleineTcA U3 ypaBHeHHA 


g=1++Zcosy, (6) 


rye Z— uncyio OuMxKaliwux coceleH facCMaTpHBaeMOH MOJIeKYJIbI H COS Y— 
cpeqHuH KOCHHYyC yruia, OOpa30BaHE.oro HalpaBJIeHHeM JHMOJbHOTO MOMECHTAa 
MOJI€KYJIbI H HallpaBJICHHAMH MOMeHTOB ee Os MxKAlIUNX CoceseM, TO g, PaBHoe 
2, coOTBeETCTBYeT OOPa3s0BaHHIO AMMepOB C MapaieNbHOH OpHeHTallueH THITO- 
gieli. I]o-BuqumMomy, yNOpsAqOueHHOCTh CnupTaB chase nNowMMepa cuiedyeT mped- 
CTaBHTb B BU OOpasoBaHuA «MMePOB» MexKAy MOeKysaMu CHMpTa H ABOHHBI- | 
MH CBA3AMH NowuMepa. IIpu 3sToM AunOM MOMeKyJ CHMpTa H JBOHHbIX CBsA3eH | 
OPHeEHTHPYIOTCA MapatebHO, a YruleBOLOPOAHbIe WeNOuUKH MOJIeKYyJI CNHPTOB 
«paCTBOpeHbIy Cpe OTPe3KOB ene momwumMepa. K aHaOrM4HbIM BbIBOAaM 
OHH M3 Hac MpHIle NyTeM MpHMeHeHNA MeTOa MOjlemMpoBaHuaA (°) K H3yde- 
HHIO COpOUHH BbICOKOMOMMepaMH. 


Benopycckult rocyfapcTBeHRBI yHMBepCHTeT Tloctynuso 
um. B. VW. Jlennua 2 V 1959 
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Hornags Akanemun nayx CCCP 
1959, Tom 128, Ni 2 


PHSHITECKAA XHMH A 


A. A. TPAME3HHKOB u K. B. 30TOBA 


BO3SHMKHOBEHHE’ THKCOTPONHOM CTPYKTYPbI B PACTBOPE 
A9P030J1A OT C CAXAPO3OM HW B OBPA3SOBAHHbIX H3 HETO 
ABY XCTOPOHHMX MJIEHKAX HW BJIAAHHE 9TON 
CTPYKTYPbIl HA YCTOMYMBOCTb NEH 


(IT pedcmaeaeno axademuxom IT. A. PeOundepom 22 IV 1959) 


Hccnefopanve cBolcTB AByXCTOpOHHUX * MWIeHOK, OOpasoBaHHbIX H3 pac 
)POB MblIOOOPAa3HBIX BeMeCTB, MpecTaBAeT MHTepec Kak JIA USyYeHHA ux 
NYKTYPbI, TaK WM [VIA BbIACHeHHA BOMpoca ycToHuMBocTu nex. MHorumu aBrTo- 
(MH BbICOKaA YCTOMYMBOCTb MWIeHOK HW M€H CBASbIBAeTCA TOJIbKO C MOBbILIeH- 
IMH MCXaHHYeCKHMM CBOMCTBAMH aJ\COpOIMMOHHEIX c0eB. OHaKO 10 9TOMY 
japocy ory ObITh BbICKa3aHbI M Apyrue mHeHus. B page pabor npoBosuance. 
JIeHOBaHUA MeX@HHYeCKHX CBOMCTB MOBEPXHOCTHBIX cOeB B pacTBopax (2), 
| ropasqo Oomee NoKasaTeIbHbIMH CJleLyYeT CUHTATh HCCeAOBaHNA TaKUXx 
ite B lwleHKax. PaOoTbl B 9TOM HalipaBJIeHHH yXKe MPHBeH K HOBbIM pe- 
mbTaTaM. Bpwio moKa3saHO pasIM4Ne CBOHCTB HM CTPOeHHA aCopOUHOHHbIX 
eB B MI€HKe H B MOBePXHOCTH PacTBOpa JA MbWI HM CalOHHHOB (2) 

| HccseqoBaHus MexaHHuecKHX CBOHCTB MJI@CHOK MO3BOJIAIOT BbIACHATb CTPyK- 
Dy MJIeHKH MO ee TOJLMMHe, paslenuTh sPPeKTHBHY!O POMb aCOPOWHOHHbIX 
DeB WH BHYTPeHHeH UaCTH MJICHKM, CTPYKTYpa KOTOPHIX BpacTBOpax Moy- 
WIIOMMHBIX BeULeCTB MOXET HMCTb COBEPHICHHO PasmIMyHOe MpoHcxoxLeHne 
DKa3blBaTb He3aBHCHMoe BJIMAHHe Ha YcTOMYMBOCTh NweHKH. Ja uccue- 
BaHvi BA3KOCTH H YMpyrocTH MJIeHOK HM MOBeEPXHOCTHBIX CJIO€CB B PaCTBO- 
X HaMH OblJla IipHMeHeHa MeTOAHKAa C POPH3OHTAJIbHbIMH KOHIWCHTPHYeCKH- 
KOJIbIAMM, ONHcaHHasd panHee (*). Berio HaliqeHo, YTO MOBEPXHOCTHbIe CJIOU 
JaCTBOPaX TOPFOBbIX OOpasloB asposouiel (QPUpbl CYMb\OAHTaPpHOM KUCJIOTHI) 
WalaioT CpaBHUTeJIbHO HH3KOH MOBePXHOCTHOH BA3KOCTbIO, IPH4eM BASKOCTb 
COPOUWHOHHBIX CJIOeB B MVJICHKe OKasbIBaeTCH Oo/lee HHSKOH, YeEMB MOBePXHOCTH 
cTBopa. [locmeqHee BbipaxkeHo ocoOeHHO oTueTaHBO B 1—5% pacTBopax 
posoma OT (qMoKTHJoBbli scbup). AGcouoTHOe 3HayeHve BA3KOCTH TWICHKH 
D0301H OT, BEruMCJIeHHOe M3 pacueTa Ha MOJIHY!o ee TOJIUHHY WIA pacTBo- 
| 1—5%, Kome6seTca okono0 0,5—0,9x104 mos. mya3a, ¥TO 60H3KO K 
RKOCTH MJIeHOK OvleaTa HaTpHa (7). IlneHKH a dpO30/IA OCTaTOYHO ycTOH- 
a B TOPH30HTAJIbHBIX KOJIbIax (OCO6e€HHO Mp BbICOKHX C pacTBopa). 
Hspecruo, uro 2O0OaBKH TIMIepHHa MU CaXapO3bl MOBbILMAaIOT YCTOMUMBOCTb 
eHOK HW TyshipeH, 3amMefviad cTekKaHue 2«uKOcTH. B cBaA3H C 9STHM Mpel- 
ABJIANIOCb WHTEPeCHbIM UCCJIeAOBaTh MeXaHWuecKue CBOlCTBa MseHOK, 06- 
BO0BaHHbIX H3 pacTBOPpOB Cc 10OaBKaMHM CTaOuJMsaTOpOB meHbI. B KayecTBe 
Mepa HaMM Obl M3y4eH pacTBop aspo3oua OT c joOaBKOH caxapo3bl 
045 MmoJib/a asposoma OT, 1,4 Momb/ caxapo3bl), NPHrOTOBJIeHHbIM m0 
‘lenrype Kyxuepa (°), u3yUaBIero BJIMAHMe joOaBOK TaKHX BelllecTB 
YCTOMUYMBOCTh TWIeHOK u Ty3sbipeH#. BaskocTb paccunTEIBalach mo dop- 
Copies Rhee é Gc aia el Sane Gee = ( y a) a — HapyxXHbl payuyc BHYT- 


a2 


* Tlanee, Wid KpaTKOCTH, HOA COBOM MvieHKa NWofpasyMeBaeTcA ABYXCTOPOHHAA IWICHKa. 
: 
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peHHero KOJIbila, 0b —BHYTpeHHUlt payuyc BHeWHero KoJbIla, a = 2,755 cM,| 
b = 3,00 cm, auametp mpopomoxu 0,15 cm, P;— MOMeHT 3aTyXaHHA, BbIMHC: 
JIA@MbIM Kak , i 
s hy 

Py = 2M (5 Bee 

rile ky -— morapudMuyeckHii JeKpeMeHT 3aTyXaHUA B MOBEPXHOCTHOM CJI0e WJIkj 
B mieHkKe, 7; — COOTBETCTBYIOMLMH MepHor Kome6aHHA, Ay H T >— JeKPeMeHT 3aTY.| 
XaHMa HM MepHoy, KoeOaHUs CHCTeMbI B BO3Ayxe. (B AaHHOM cayyae Ay = 0,0185. 
T »=36,66 cek.) BaskocTb WJIeHKH 4 MO*KHO MpHOJIMxKeHHO paCCMaTpHBaTb Kak 
CYMMY BA3KOCTeH n= Qyl> + af", rye af — BABKOCTb alcODOMMOHHOrO CJIOSt 
WieHKH, ‘yi —Ba38KOCTb BHYTpeHHel uacTH IMVIeHKH, 3aKJIOUeHHOH Mex 
aCOPOMMOHHBIMH CJIOAMH (7). i 
Mccnenopanua noKka3aJiv, YTO CBOMCTBa MJISHOK B CHJIbHOM CTenleHH 3a/ 
BHCAT OT cTapeHua pacTBopa. V3 Ta6. 1 BUHO, 4TO MJIeHKM M3 CBexKelpH? 
TOTOBJIGHHOrTO pacTBOpa OOJlafaloT MaJIOn ah, KaK UH MJIeCHKH U3 pacTBOpé 
asposouia OT 6e3 caxapo3bl. STO O3HayaeT, 4YTO MpocToe MoOaBJIeHHe caxapo- 
3bl IPaKTH¥UeCKM He W3MeHACT CBOMCTB MOBePXHOCTHOTO CJIOA pacTBopa a9po! 
3018 OT wu oObeMHOM BA3KOCTH BHYTpeHHeH uacTH MleHKH. IInenKu, nowy: 
YeHHbIe W3 pacTBOpa Ha Pa3HbIX CTaHAX ero CTapeHHA, OOaawT BASKOCTHK} 
“i yxe B 100—300 pas 6ouee BEICoKOH, MpudeM B HUX NOABAAeTCA M yupy: 
TOCTb CABHra, BbIpaxKaiollaicA B NOHMKeHHM T, MO3BOMAIOWerO BbIMHCJIMTH 


Ta6uauna i Ta6Onauna 2 
f f 

B 3 404, 404, 
Sao ip aesean’! a Pcie. is 2 E}.108, Ne nenku a pecan Deiat E}.408,: 
cyTKH ; nyas. | 44H/cM i nya3 |44H/cM 
‘CB. mpurotos. | 0,027} 37,76} 0,72 At 1,550} 31,80]164,0 | 17,0, 
34 0,575] 32,75) 58,3 | 13,0 2 0,141) 35,80) 11,7 | 2a 
87 1,550} 31,80/164,0 | 17,0 3 0,075} 36,31) 7,4 1,3 
101 1,675} 27,0 |209,0 | 42,0 6 0,053} 36,08). 3,3 13a 


IIlpumMeuanne. Crapenue pacrsopa 87 cyTOK : 


adpeKTHBHOe 3HaveHHe MOAYJIA cABura El no dopmyae El = KAC, rye K— 
KOHCTaHTa mpu6opa, AC — Moment ynpyrux cum naeHku AC= 4n?M (T;°—T)-) 

Virak, mp oOpa30BaHuM MJIeHKH M3 MNoOCTapeBlero pacTBOpa B_ Hee 
TlepexOAAT KaKHe-TO KOMMOHCHTbI, CHJIbHO MOBHILMAaIOIlHe e€@ BA3SKOCTb. 
Mcxoa 43 MpexXHUX aHHbIX 06 OO6pa30BaHHH B HeEKOTOPbIX MJIGHKaX BbICOKO- 
BASKUX AaJCOPOUMOHHEIX CJIOCB, MOXKHO ObWIO NpeANOMOKUTb, YTO B Mporecce! 
CTape€HUA BO3HUKAIOT HOBbIe MOBEPXHOCTHO-aKTHBHbIe KOMMOHEHTHI, OOpasyrolline: 


BAZKHE aCOPOMMOHHbIe CJION, T. €. MOBBbIMNAIOULHe mh uM OOycJIOBIUBaOllHe O6-) 


UL{YtO MOBbIMNIeCHHY!0 BA3SKOCTb MJICHKY ah. OjHako MOCJIETYIOWUWWE OTIBITbI I0- 


Ka3aJid@, UYTO MOBbIMIeHHe al CBA3aHO C HHOM MpHYHHO!H. 


Bo-nepBbIX, NOBepXHOCTHOe HaTAxKeHHe CBexKeroO MH MOCTapeBlero pacTBO- 
pOB, H3MepeHHOe HaMH MeTOJOM ypaBHOBelUMBaHuA WiacTHHKH (+), ocTaeTca 
MNOCTOAHHBIM, PaBHbIM 25,5 WuH/cM. Bo-BTopbIx, MpH NOBTOPHOM O6pa30BaHHH: 
HeCKOJIBKUX MJI€HOK M3 MocTapeBliero pacrBopa 7 u Ef cucremaTwuecku CHH- 


*KalOTCA OT IWICHKH K IWIeHKe HM TpHOHKalOTCA K 3HAYCHHAM JIA MWIeHOK 3 
cBexero pacrBopa (ra61. 2). Oro cBA3aHO C TeM, UTO IPH KaxK TOM OOpasoBaHuH' 
HOBOH IJICHKH MPOWCXOLMT JONOJIHUTebHOe MepeMelIMBaHHe PacTBOpa HU paspy-: 
WeHHe OObEMHOM THKCOTPONHOH CTPyKTYpbl B PacTBOpe, BO3HHKalolleli MpH 
crapeHun. TlocueqHee nogrBep»xaeTca MpAMbIMH H3MepeCHHAMM BASKOCTH pac- 
TBOpa B KalWJWJIAPHOM BucKOsuMeTpe YOOeose IPH pasHbIX aBeHHAX (npH 
cTapeHuu pactBopa 87 cyTox). 3 JanHuprx Tab. 3 cmelyer, TO OObeMHAaA BA3- 
KOCTb CHHxKaeTca oT 0,0720 nyas npu P= 105 mM sBomaHoro cron6a 0 
0,0661 myas mp P = 690 mm sBogaHoro cron6a. IIpu noBropHom u3mepeHun 
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pu P = 109 MM % Oka3bIBalaCb NMOHWKeEHHOH, YTO yKa3bIBaeT Ha pa3spylle- 
ue crpyKtypbi. [ocnexyioumi orgeix pacrBopa MpHBOAUT CHOBa K MOBBILIIe- 
MIO BASKOCTH. AHaJIOPHYHOe ABJICHHE MOXKHO HaGIOLaTb HU B MWIeHKe, 0Opaszo- 
BaHHOM M3 NocTapeBulero pactBopa. B rabu. 4 
ro: yTO JIA JBYX BDPeMeH cTapeHua . 
acTBOpa MOBTOPHoe BO3sOyxKAeHHe KoOeGa- 
HMM B OHO MTOM %e MeHKe MPHBOMUT K Pp, wm 
tucTeMaTHuecKoMy MoHMxeHHIO yu Ef mourn 804. ct. 


O 3HaYeHHH, COOTBETCTBYIOWINX MIeHKe, 06- 

a30BaHHOH M3 HecTapeBluero pacTBopa. IIpu 105 |0,0720) 614 | 0,0662 

TIbIX€ MJICHKH BA3KOCTb BHOBb pacTeT, HO 206 |0,0704) 516 0,0677 
2 300 |0,0690 396 0 ,0680 

BOCCTAHOBJICHHE CTPYKTYPbI B MJICHKe UJeT- 410 100634 306 0.0677 

wieieHHee, YeM B OOBeMe pacTBOpa. Becpma 512° 10,0674)" 243 0,0690 


tHJibHOe paspyleHHe H CpaBHHTeJIbHO MeI- 616 |0,0675; 109 | 0,0699 


Ta6auna 3 


| 
Tloppiuenue P Tlonuxenue P 
i 


P,M™M Bod. nya3 
7 »nyas sey aye y 


(ICHHOe BOCCTAHOBJICHHE CTPYKTYPbI B MWWIeHKe 690 |0,0664 alates Ls 
He HaO/lOJaloch paHee B aCOpOMHOHHbIX vi joco7t9 


ie € CAMOMPOH3BOIbHO ajlcopOup y1ouln- ; 

MCA YaCTHIWaMH, OOJlaaiouluMH AOCTaTOUHOH AByXMepHOH no_BMxKHOcTHIO. Io- 
*TOMY TaKYIOCTPyKTYPy TPyHO OblvIO MpHNnucaTh ABYM MOHOCJIOAM, OrpaHHyH- 
favo IWwIeHKy. OnucaHHoe BBILIe paspylWieHHe KOJJOHAHOM CTpyKTypbl B 
pObeMe pacTBOpa Take He JOJXKHO ObIIO Obl OTPa3HTbCA Ha CTPyKType 
}ICOPOWMOHHEIX CJIOeB, OOpasylOWlMXcA, KaK MpaBHJIO, H3 YacTHW MoOseKy- 
‘isipHoro pa3Mepa. IlosToMy MbI 3aKJIOUMIM, 4TO OOHAPy2KeHHaA B aHHOM 
tmyuae CTpykTypa B IJIeHKe M CBs3aHHbIe C Heli MOBEPXHOCTHAA BASKOCTb U 
VUPYyrocTh OOyCJIOBJICHbI YaCTHWaMH OOBeEMHOM KOJJIOHAHOH CTPyKTYpbI, M0- 
aalolWlHMH B IWIeHKYy H3 OObeMa PacTBOpa, B Mpotecce oOOpasoBaHHA MVJIeHKH. 
Takwe “acTHUbI, OYeBHAHO, pacnOvaraioTcA B CpefHeli YaCTH IWIeHKH MexKYy 
LICOPOWHOHHBIMH CJIOAMH, OOpa3ya OGBEMHYIO MepenveTaioulyiocA cTpyKTypy 
WleHKH HM MoOBpIad ee yf". Cam xe acopOWMOHHEe C/ION, XapakTepusytoulMecA 


Ta6auna 4 


——_—_—— 


| IIlnenxa Ne 4 IInenxa Ne 2 TineuKka Ne 3 

3 Crapenue pactBopa 34 cyrox | Crapenue pactTBopa 87 cyToK Crapeuue pactBopa 101 cyTKu 
° eS 

° af sos, | of altos, | of ¥ nl-10-4,| Ff 

=e nN T Cex. - E,-10¢ x Ty cek, es Er AOE Selene T ,ceK bu By10% 
oa nyas. |A4H/cm nyas |24H/cm | o nyas. |AuH/cM 


0,575) 32,75] 58,3 | 13 1,550) 30,80) 169,0) 21 1,675) 27,0 |209,0 | 42,0 
0,444) 32,37) 45,0 | 14 1,380) 29,50} 157,0) 2 P*! 0,063) 37,29] 4,4 
0,367) 33,00) 36,2 | 12 1,350} 30,33) 152,0) 22 |14] 0,335] 32,55) 33,5 | 13,6 

6 

3 

1 


0,233] 34,60] 21,2 | 6,4 | 41,250] 30,00] 140,8] 25 |23] 0,328] 32,65! 32,6 | 13,2 
0,175] 35,58] 15,2 | 3,7 |1,060| 28,65] 124.0] 32 | 33] 0,324] 32,58] 34,2 | 13,6 
0,154] 36,36] 14,4] 1,3 39] 0,342] 32,44] 33,0 | 13,9 
0,058] 36,86] 3,3 0,060] 36,26] 3,4] 4,2 


Cohowes 


* 


* SakpyyuBaHue KOJIbua Ha 360°, nNpHBOAAee K PaspyUleHHiO CTPyYKTYPbI NJICHKH. 
** B8peMA _BOCCTAHOBJICHHA CTPYKTYPbI,B MIeHKe Nocye paspymeHuaA. 


‘enmunnon yf, ocralorca MaJIOBASKMMU, TaKHMM %Ke Kak B MIeHKaX 3 CBexKero 


hacTBOpa UM %Ke U3 pacTBopa a2po3s07a OT 6e3 caxapo3p. CieqoBaTembHO, 
1O2KHO IIpeANONOKUTb, YTO aCOPOUMOHHbIe COM B NOcTapeBLUeH MIeHKe C He- 
a3PYIeHHOM WIM C paspyWIeHHOH CTpyKTypOH OOpa30BaHbI B OCHOBHOM TeMH 
Ke CAMbIMH YaCTHIaMH a3pO30JIA, KOTOPbIe alcopOupyloTca WH B MWIeHKe pac- 
Bopa 6e3 caxapo3bl. Orciosa BbITeKaeT H TO, YTO BbICOKaA BASKOCTb NocTapeBlieH 
JIGHKH, B JI@HHOM CJlydae, HE ABJIACTCA CJIEQCTBHeEM BO3HHKHOBeHUA Auddpys- 
oH CTPyKTYpbl, PpacmpocTpaHsoMelicaA oT «remeoOpasHoro»y afcopOmMoHHoro 
JOABTIYOb MICHKM WIM TOMY MOBepXHOCTHOrO CJIOA B pacTBOpe, KOTOPyt0 
BIO MPHHATO B OOULEM BUAe€ NPHNCbIBATb MOBEPXHOCTHBIM CJIOAM (B aHHOM 
dy4ae acopOuMoHHEI clo BOOOUIe He ABIAeTCA TremeoOpasHHIM). BosmoxKHO, 
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KOHCUHO, UTO NOMAPHbIe FpyMnbt alcopOUMOHHOTO COA B3aHMOJEHCTBY!OT Ka~ 
KHM-TO O6pa30M C KOJWIOMJHBIMH YacCTHWaMH, MoMaqaiouluMA v3 oObeMa pac- 
TBOpa B CpeMHIOIO YACTb MeHKM, OMHAKO TMepBOMPHYHHOM HW MECTOM BO3HUKHO- 
RCHUA TAKUX UACTHIL ABIAeTCA HE ALCOPOUMOHHIM CON, a OObeEMHBIM PacTBOp- 
Mexaunueckoe paspylleHne CTpyKTy pbk 

fe B IWI€HKe He MpHBOAMT K HemocpesCTBeH- 

0 HOMY paspylieHHio (paspHIBy) CaMOH TvIeH-" | 
60 ku. M3 storo, ofHako, He cCJleflyeT, TO: | 
4 o6pa30BaHue OOBEMHOH CTPyKTYPbI BO BHYT- 
20 
0 


Kx peHHel “acTH MJIeHKH He OKa3bIBaeT MOJIO- 

Z2 4 6 86 2 f4cyn *UTCMbHOTO BJIMAHHA Ha yCTOHYMBOCTb 

Ca ik IWI@HOK H meHbt. UsmepeHua BbICOTH! CTOOa 

Puc. 1. Kpuspie ycroliumpocru ment, TIeHbI, MOJIYYeHHO mph cTaHJapTrHoM (He 

IIpH PasHbIX BpeMeHaX CTapeHUA PacTBO- CyYIIKOM CHJIbHOM) B30aJITbIBaHHH pacT~ 

pa: J—8, 1/—19, I1]—49, IV—49 cyTOK Bona Ha pagHBIX CTaMMAX CTapeHUA MOKasa- 
cTapeHHA, HO pacTBOp CHIbHO B360u1TaH 

JIM, YTO CTapeHHe PpacTBOpa MPHBOAHT K M0- 

BbIINeHHIO YCTOMYHBOCTH TeHbI. STO BALHO: | 

M3 KPHBbIX 3€BHCHMCCTH BBICOTHI CTO/I6a NeHbI OT BpeMeHH (puc. 1). CeqoBaTesb- 

HO, YCTOHYHBOCTh M€HbI HapacTaeT MapasJembHOC OOpas0BaHHeM KOJIJIOHAHOM 

cTpyktTypb! (noBpuueHHe 4f u Ef) B nieHKax neHbI. Kpome Toro, ec mocTapeB-- 


WMH pacTBOp, B KOTOPOM BO3HHKJIa CTPYKTYpa, OUCH CHJIbHO B3OO/ITATb HM OTHM 
pa3pylUUTb OOBEMHYIO CTPyKTypy B pacTBope, T. e. CTPyKTypy, Nepexoya- 
UlyIO B IWICHKH MeHbI, TO YCTOMYMBOCTh cTOGa NeHbI OyeT MHOTO MeHbIUUeH — 
(1 cyrtKu sBmecto 14 cyTox). [lepBoHayanbHan %e BHICOTa CTONOA MpakTHYeCKE® | 
He H3MeHAeTCA. OTO OJHO3HAYHO NOKa3sblBaeT, YTO HasMuNe OOEMHOM CTPyK- | 
TYPbI B MJICHKE CHJIbHO MOBbIWAaeT YCTOHYMBOCTH MeHbI B WesoM. IIpomecc cra~_ 
OHJIM3alHH B STOM CJlyuae 3akOUaeTCA, BEPOATHO, B P€3KOM 3aMeJVICHHH CTe- 
KaHHA XKHIKOCTH MW YTOHbIUCHHA MWI€CHKH. OTO NOATBEpXKAAeTCA TEM, YTO MWICHKH, 
o6pa30BaHHble H3 MocTapeBlulero pacTBOpaB TOPH3OHTAJIbHbIX KOJIbILaxX, OKa- 
3bIBaIOTCA MOUTH OeCUBETHBIMH, T. €. TOJICTHIMH, MOpayka | pw. Takoe cocTosHHe: 
HX COXPaHAeTCA JWJIMTeEbHO O€3 H3MCHEHHA, T. €. YTOHbINeCHHe, HAyUlee OUCH. 
ObICTPO B IWIeHKaX H3 CBEXKUX PaCcTBOPOB (GbICTPO OkpallNBaloTcA HHTepdepex- 
WHOHHO) WIM H3 OfHOTO a9po30an OT, mpakTuyecku orcyTeTByeT. Ecanu xe 
TaKy!0 MWI€HKY NOBeprHyTb CHJIbHOM MW ObIcTpOH esbopMallHH, 3aKPyTHB BHYT- 
peHHee KOJIbIO, HampuMep, Ha 360°, To B pe3yubTaTe paspylleHHA CTPYKTYPbE 
MWJICHKH MPOHCXOAMT Obicrpoe cTekaHHe 2%KHAKOCTH HU YTOHbINeHHe MVJeHKH,, 
BeleAcTBHe Yero MOABIAeTCA MHTepHepeHUMOHHOe OKpawiMBaHHe. [3 91ux: | 
ONbITOB culeyeT, YTO OObEMHAA CTPYKTYpa B TOJIMe MIeHKH, OOpasyA KapKac,. 
IIpeNATCTByeT CT€KAHHIO X%XHAKOCTH HW YTOHbINeHHIO MWJICHKH. SamemeHue cTe- 
KaHHA MOXKeT ObITh CJIEXCTBHEM Kak GOoulee MeJJICHHOrO TeEYCHHA MKUAKOCTH 
B TOHKHX KallHJlJidpaxX CTPyKTYPbl, TaK M CJIeQCTBHeM OOPaTHOTO KanuIAp- , 
HOrO BCaCbIBAHHA YKUAKOCTH B KalWJVIAPbl, OOHam*KatoluluecA NO Mepe cTeKa- 
HHA x2«HIKOCTH. MoxHO MpenoOKUTh H IPsMOe NOMOKUTeMbHOe BIMAHUHE 
Me€XaHHYeCKOFO YIPOUHeHHA MWI€HKH Ha e€e€ YCTOHYMBOCTD. 


VMuctutyT (dbusnueckolt xHmMuu Tloctynuso 
Axkajlemuu Hayk CCCP 23 IV 1959 
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Aorxraagn Arkagemun nayr CCCP 
1959, Tom 128, MN 2 


PH3HYTECKAA XHMHA 


‘B. A. TUYWIYHOB xu tO. A. WJIAMHAKOB 


KWHETHKA KHCJIOTHOLPO PASJIOKKEHUA APAJIKHJIbHbIX 
rHAPONEPEKHCENM 


(IT pedcmaeaeno “ akademuxom B. H. Kondpamoesum 14V 1959) 


HackOJIbKO HaM M3BeCTHO, B JIMTepaType OTCYTCTBYy!OT PpaOOTHI, NOCBALLeH- 

ple CHCTEMATHYCCKOMY HCCJIeIOBaHHIO KHHETHKH KHCJIOTHOFO pa3JIOx%KeHUA apall- 
<HJIbHBIX PHAponepekuceH. MoxHO yka3aTb TOMbKO Ha paOoTbl, B KOTOPbIX 
BIO H3YYeCHO KUCJIOTHOe Pa3sORKeHHe PHAPONepeKHCH KYMOJIa B CMeCH yKCyc- 
HOH KUCJIOTHI Cc BOROH (7, *), B CMecH 9THOBOrO cnupTa c BORON (*), B WeEAHOH 
KCyCHOM Kucs0Te (*). MexaHu3M TAKOTO PasJOKCHHA ApaKHIbHBIX PHApoTepe- 
xMceH paccMoTpeH B paGorax (1, °, °). 
Bpwio ycTaHOBJIeHO CHauasia jas rHfponepekucelt KyMosla, WHceHHIMeTaHa 
i TeTpamHHa (7), a MOTOM JWI HEKOTOPbIX APYFHX apaJKMJIbHbIX TuAponepe- 
cucel (°, ®, %), uro HX HarpeBaHHe C CHJIbHEIMH KuCcOTamH (HCIO,, H,SQO,) 
/OMpOBOwKaeTcA OOpPa3s0BaHHeM COOTBETCTBYIOWNINX CeHOJIOB MH KeTOHOB MIM 
AJIb LETH OB. 

Hama pa6ora nocBalleHa McCuIeOBaHMIO KMHETHKH KUCJIOTHOFO pa3vlo0x%Ke- 
MA apaJIKHJIbHbIX Tuzponepekuce. YcTaHoBJIeHHble B Heit KHHETHYeCCKHE 3a- 
OHOMEPHOCTH OKa3aJIMCb OOULMMH JIA pa3sJIOXKeHUA BCeEX UCCJIeOBaHHbIX HaMu 
Ap aIKWJIbHBIX ru dponepekucelt. 
| VUccnenyeman peakilMa B OTCYTCTBHE OCJIOXKHAIOILUX MpoleccoB mporeKaer 
MO MepBOMy NOPAAKY OTHOCHTeIbHO Kak Yuyponepekucn (ITI), tak u Kuc- 
motpt (HA). 

; — oe Se AMIN). (1) 


| TlepBpii nopsoK pa3ioxKeHHa TrHAponepekucn N10 KUCJOTe COXpaHsHeTCA 
B 3HauHTeIbHOM OOACTH H3MeCHEHHA Ce KOHICHTPalWH He3aBHCHMO OT IIPHpOsbI 
ApasIKMIbHOM PuAponepeKkucn, a TakxXe OT MPHPObl UCMONb3OBaHHbIX PacTBO- 
uresel (quokcaH, JleqtHad yKcycHad KNCJIOTa H UX cMecH c BORON). Mpr yeta- 
a TakxKe, 4TO 10 XOLy STOH PeaKUHH KOHIeCHTPalWA KUCJIOTHI B peak- 
I[MOHHOM CMecH He H3MeHAeTCH. CilelopaTeJIbHO, KUCJIOTa 3eCb UIpaeT POuJb 
KaTaM3aTopa. 
TlepBpiit MopAoK peakUHH MO ruApomepeKHCH MPH HeEBbICOKHX ee HauaJlb- 
HbIX KOHILCHTP allH AX (0,01—0,05 Momb/n), Kak IpaBuIO, COXpaHseTCA NO 3Haun- 
rebHon rulyOHHbI pes palllen uA (lo pa3ulIoxkeHHA TuAponepekucu Ha 70—90%). 
C u3MeHeHHeM HavaJIbHOH KOHUeHTpalluu TuAponepekucu 3HaveHHe KOHCTAHTHI 
EKOpOcTH peaKIHH (k) He u3MeHseTCH. B KauecTBe NPHMepa MpPHBOAUM 3HAayeHHA 
fe WA pasioxKeHuaA THAponepeKucH KyMOJIa MPH 50° B jWOKCaHe, KaTaJH3H- 
DoBanHoro cepHOH KHCJIOTON: 


Hauaibyad KOHUeHTpPalHA 
ruAponepekueu, MOMb/ J OROZF EVO sO2ZEF SOF One): TOM ON2 0) 


ke 10? 1/Momb+ceK DHAOe Mee OOOO LEONA Ome noe) 


IIpoqykTbI KHCJIOTHOTO pa3JIO%KeHHA apPaJIKUJIbHbIX THAponepeKucelt m0- 
Ppa3HOMYy BJIMAIOT Ha CKOpOCcTb peakulHH. XapakTep STOO BJIMAHHA 3aBHCHT 
TakxKe OT Ipupodbl pacTBopuTeiA. Tak, JOOaBKU alleTOHa OKaS3bIBaloT CHJIbHOe 
ycKOpsiollee BJIMAHHE Ha KHCOTHOe pa3soxKeHNe TuypomepeKucH KYyMOJIa 
B JIGMAHOM YKCYCHOH KUCJIOTe, HO OHH HECKOJIbKO 3aMeIAIOT 9TY PeaKUHIO 
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B JuoKcaHe. JloOaBKu tbeHona, HaOGOPOT, HECKOMbKO YCKOPAIOT STY PCAKIHI 
B JMOKCaHe, HO He OKa3piBaloT 3aMeTHOrO acppekTa Ha €€ CKOPOCTb B Je MAHOW 
ykcycHouw KHCcJIOTe. | 
Oco6eHHO CHJIbHOe BAMAHHE Ha CKOPOCTb KHCJIOTHOTO Pa3JIOXKCHNA apai- 
KHWJIbHbIX THAponepekuceli OKa3bIBalOT AOOaBKM BOAbI M ykKCyCHOTO aHrHApHAa. 
Jlo6aBKH BOLI K MOKCaHYy UM K JleAHOM YKCYCHOM KUCJIOTe, HCHOMb3OBaH~ 
HbIM B KaueCTBe PaCTBOPHTeIA, OKA3bIBalOT Ha PeaKUMIO CHJIbHOe TOPMOSAIICE 
neticrsue. B tTa6m. 1 cBeqeHbI pe3YIbTaTbI OMbITOB, MPOBeAeCHHbIX HAMM IIplt 
40° c qoOaBKaMH BOB K pac- 


Ta6uuna 1 TBOpy YTHAponepekucH B JH- 


G -1402 Mosb/a 


H,0 OKCaHe. 

sree aay 0,00* 0,32 | 1,76 | 3.82 | 5,62 | 14,80 Ec KOHHeHTpallHA BOABE 

B peaKIHOHHOH CMecH He Mpe- — 

Gen er ee BbuuaeT 0,05—0,1 monmb/n1, TO 4 
Kymon 9,81 8,8] 6,1) -- | 3,2 | 4,7 BpemuunHa 1/k Pee pacrer 
n-Tpet-OyTuuI- ; C COMepKaHHeM My B pacTBope.. 
KyMoula 39 ,0/36,1/26,1) — |14,0 | 7,0 JlanbHehee MOBbILIeHHe KOH— 
1,1-T[uhenunstana (29,4/25,6) — |11,0| — | 4,4 WeHTpaluH BOLE o6ycOBsIM— 
Pia eee abasic, Ptah BaeT OTKJIOHeHHE OT JIMHEHHOH. 
3aBHCHMOCTH B CTOPOHY Oovlee 


CHJIbHOTO TOPMOXKeHHA pa3sJIO— 
XKeHHA PHAponepekucn. 
J{oOaBku ykKCycHOTO aHruApNa OKa3biBalOT BeCbMa CHJIbHOe YCKOpsAIOWee 
BJIMAHHE Ha KHCJIOTHOE Pa3JIOKeHHE apPaJIKHJIbHbIX THApoMmepekuceH. OTO AB- 
JICHHE MbI H3y4HJIM Ha IpuMepe pasORKeHuA PHApONepekucu KyMOJla NOY BIIMA- 
HHeM CepHOH KHCJIOTHI B WHOKCaHe. Ha puc. | noKa3aHbl Pe3ybTATbI HEKOTOPBIX. 
OMbITOB U3 9TOH cepun. Puc. 1, / OTHOCHTCA K OMbITAM, NPOBeAeHHBIM 6e3 JO- 
OaBoK ykKcycHoro aHrTugpuya; puc. 1, 2—k onbiTaM, B KOTOPbIX YKCYCHBbIL 
aHIHApuy Obll WoOaBseH K OJHOMY U3 . 
HCXOMHbIX pacTBOpOB — K_ pacTBOpy 
rH{ponepeKucu, a pacTBop CepHOol KuC- 
JIOThI COJepXKaJI HEOOJMbIIOCe KOJIMYECTBO 
BOJbI. B Havasle peakIMH BJIMAHHe aH- 
rHApuya WouTH He cKaspIBaeTca (J u 2 
MOUTH NapaJJIeJIbHbI), a 3aTeM HaGuJIO- 
jaeTca yckopennue. Puce. |, 3 noKa3biBaeT 
Kak IIpoTekaeT peaKWHA, ecIN aHruApUuA 
jloOaBHTb KaK B pacTBOp TrHponepe- 
KHCH, TaK HM B pacTBOP KHCJIOTHI JO UX 
CMelleHHA. Siecb aHTHApH c camoro Ay) ehesen as 
HauaJla OKa3bIBaeT CHJIbHOe YCKOp AIOULee 


* TlomyyeHo skcTpanonanueli 


& 


M 


S 


8 


mene pasnoweHnla ——~ 
:s 


S 


10) mu. 


jelictBue. Puc. 1, 4 OTHOCHTCH K OMBITY, 
TIPOBEJCHHOMY TIpH TeX Ke YCJOBUAX, 
4TO HB CJly¥ae KHHETHYeCKON KPHBOH 3, 
HO B KOTOPOM Yepe3 3 MHH. mocue cMe- 
IN€HHA PaCTBOPOB B peaKUMOHHYIO CMeCb 


Puc. 1. Kucaotuoe pa3moxKenne rugpore= 
peKHcH KyMowJla npw 50°. Hayanbuaa KOH- 
WeHTpaluad rugponepexucu 0,02 monb/a; | 
KaTaIM3aTopa — 0,03 Momb/ Hw ykKcycHoro: 3 
aHTuyppuyat— 0,1 MOJIb/1. ¢— Bpems: 


peakuHH 
ObINO TOOABIEHO HEOObIIOe KOMHUeCTBO 


(q0 KoHeHTpauHu 0,02 Momb/m) BOI H OJHOBPeMeCHHO SKBUBaJIeHTHOe KO- 
JiMuecTBO ykcycHOoro aHruypuya. Kak BugHO M3 PHCyHKa, BHeCeHve BOE ~ 
BbI3BaIO  Pe3KO€ NMOHWKeHWe CKOPOCTH KHCJOTHOTO pa3IOKeHUA THpo- — 
nepexucu. J[oOaBKu atetona (10 0,1 Monb/m) mp Tex xe ycNOBUAX MIpoBe- — 
CHUA OMbITOB HM B MpHcyTCTBMM yKcycHoro aHTugpuga (0,1 Moms/n) 3ametTHo 
NOHWKAaIH CKOPOCTh pa3sJlOxKeHHA THAponepekucn. , 

TakuM o6pasom, caMoyckopeHve peakIluM B MpucyTcCTBHU yKcycHoro aH- 
THpuwa OObACHAeTCA yasIeHHeM BOfbI, HE TOKO MpHCyTCTBOBaBlIel B uc- 
XOJHBIX PacTBOpax, HO M OOpasyrlolleica B xofe peakMH. 

YkcycHad kycOTa, BHeCeHHad 3apaHee B peaKIMOHHY!O cMecb (IO 
0,1 Momb/), B MpOTHBoMONO*KHOCT YKCYCHOMY aHTHADMYy, He oOKa3sbiBana 
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akOrO BJIMAHHA Ha CKOpocTh peakuuu. Jo6aBKu a,a-Audenna-p-nuKpus- 
asHula B PeaKUMOHHY!O CM€Cb Take HE BbISbIBAJIM H3MeHeHHA CKOpOCTH 
UMM, a KOHICHTpalluA STOH WOOaBKM MO XOMy peakUHM He MOHMKaacD. 
ABJIACTCA YOCUUTEIbHBIM NOATBEpXK- 


Tao6Onmuna 2 
HeM TIPEANOJIORECHU A O Hep aluKaJib- 


— 


Me€XaHH3Me KHCJIOTHOFO pa3gvioxe- Cease 
apaJIKHJIbHbIX Tuyponepekucelt. Tugponepexuc ao calle nie Ig Rp 
CkopoctTb SsTof peakUMu USMeHsANACb So ene 
eMiepaTypoli B COOTBeTCTBHM Cc 3a- — 
jom Appenuyca. BprunciewHple u3  Kymona 9,8 | 36 |20,7/12,5: 
KlepaTypHOli 3aBucumoctn k 3Haue- — n-Tper.-6yrun- 
KaxkylleHCA SHeEPrHH akTHBalun - KyMosa 39,0 | 30 |19,6/12,6 
| a TakwKe sHaveHus yiorapudma OKCHKymona le as oe: 
TOp.-OyTu16eH30- 
YISKCHOHEHUMAIbHOrO MHOXKHTCIA ga 10 55 |24,0/12,7 
fo), NpuBeleHbI B TaO. 2. Iuxnorexcu16en30- 
(YCTaHOBJICHHbIe HaMH SKCMepHMeH- ma 5 | 26 /18,2) 9,0 
IbHBIC SAKOHOMepHocTH B KHHeTUKe beHuaMerana mae Ao eee. 
1,4-qudenunmetana | 29,4 | 45 |18,0/11,0 
KUMH MOMKHO OObACHHTD, CCIM MPH- — ruranponepexucn 
rb CJICAYIOULyIO CXeMy MeXaHH3Ma __ n-quM3onponuu- 
AOTHOTO pa3sOxKeHHA apalKHJbHBIX SeHs0ma 48 | 20 |19,0/12,3 


ponepexuceH (HampuMmep ruypome- 
HCH KYMOJIa), OTJ@JIbHbIeE MOIOKeHHA KOTOPOH ObIIM NMOCTYHPOBaHbl 
ee pacorax ("=~ e); 


hs 

CsHs (CHs), COOH -+ HAZ. [CsHs (CHs)2 COOH3]+A-; (I) 
k 
hy 

[CeHs (CHs)2 COOH2]*A-— [CeHs (CHs)2 COJ]+A- + H.0; (II) 
Rs 

[CsHs (CHs)2 CO]*A-—> [CgH-OC (CHs)]+A7; (IID) 


Ka 
| [CsH;OC (CHs)e]+A~ + CgHs (CHs)2 COOH — 


—C,H;O0C (CHs3)2 OH + [CeHs (CHs)» CO]*As; (IV) 
e 
k 

[C.H5 (CH3)2CO]*A-+- HOS [C.Hs (CHs)e COOH,JtA-; (V ) 

ks afi 
[CsHs OC (CHs)]+A~ ++ H2O—> [CoH5OC (CH) 9 OH] +A-} (VI): 
[CeHs OC (CHs)2 OH2]+A-—>CgH OC (CHs)2 OH+ + HA; (VII) 
C,H, OC (CH: 0H > C,H, OH ME CH.COCHs. (VID): 


Peaxunu I, VII u VIII moryr BKmouaTb HecKObDKO SJIEMeCHTApHbIX CTaquH. 
yesyIbTaTe peakuuH I OOpasyercaA BelleCTBO, NOCTPOeHHOe NO THITY OKCO- 
Boh cou. IIpoxyKtom peakuuu II apanerca mepsdup cuJIbHOM KMCJIOTHI. 
“jmacHo (°, 2°) aHamorMuHDie nepabupb Wake cpaBHHTeNbHO Cila6oli 6eH30H- 
{ KMCJIOTLI MOCTPOeHbI NO THMY HOHHOM Mapbl WIM JerKO B Hee Tepexoyar, 
‘| JMCCOWMaUMA MX Ha CBOOOJHEIC HOHEI He mponcxogut (2, ”). Buyrpu 
1OXKUTEMbHOTO WOHa Mapbl NpowcxoLMT meperpynmupowKka (peakuusa III), 
1BOLAlllad K OOpa30BaHHIO HMOHHOHM Mapbl Apyroro Tuma (c KapOoHHeBLIM 
‘MOHOM). JlaHHbIe pafa paoor (1, 14, 1%) noKaspIBaloT, YTO STOT MpoLecc Npo- 
aer oueHb sierko. I]o peakuuu IV KapOoHneBblit KaTHOH MOHHOH nap, 
HMOJeHCTBYA C MOJIeKyJIOH THAponepekucn, OOpasyeT NOJyKeTaJib HW HOH- 
O mMapy, Kak wu mo peakxuun II. 

Takum o6pa3om ctagun III wu IV mMoxkHo paccmMaTpMBaTb Kak pa3sBUTHe Lell- 
[ peaKI[M C AKTHBHBIMH WeHTpaMH B BAe HOHOB, a BeCb Mpollecc — kaK HOH- 
9 WenHy10 peaxiu1o. Peaxuuu I u II sBastorca craquamu 3apoxjeHusa, a V 
/] — oOppipa wenen. 
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Bocnoub30BaBLUIHCb MeTOJOM CTalHOHapHbIix cocToaHHH, MbI TIOJIYUHJIA CIE 
Wytoulee BbIparwkeHve JIA CKOPOCTH NMayleHHA KOHIMeHTpaluun rus ponepekucu 


ee eae Ky ke [HA] [TT] Q 
Ce nee b, [PT] 
1 iO eee | 
sai ey ka [PM] ++ fs [20] | 
rye Ki— KOHCTaHTa paBHOBeCHA peakWHi I, a ky ke ,...— KOHCTAHTbI CKOPOCT] 


cooTBeTcTByIOUIHx peakwui. IIpu ka [TIl]<ks [HO] rperpum YJIGHOM B 3HaMeHa 
Tele MOXKHO MpeHeOpeub HU Tora OyeM HMeTb 


d |r] Kk: [HA] [TT] 
7 = é = k{HA)[I]]. (3 
Ne a [H20] 


B ra6n. 2 cpeqenp sHayenua Kiko u ky /ks, paccuuTaHHble 10 ypaBHeHuto (3 
WIA PeaKWHH pa3JlO*KeHWA pa3JIMYHbIX PHAporepekucel B AMoKCaHe pH 40 
HB MpHCyTCTBHH CepHol KUCAOTHI KaK KaTaJlMsaTopa. 

Ilo ra6. 2 MOoxKHO MpocieqHTb CBA3b Mex*KAy CTPyKTyYpOH ruypomepeKucl 
HM CKOPOCTbIO ee pa3JIOXKeHHA. 

Hammuve WOHHOrO IWemHOrO MeXaHH3Ma MOATBepxKaloT OMbITbl NO paso 
YKeHHIO THAPOMepeKHCH KyMOJIa B cpewe yKCyCHOrO aHrHypuya, rye BCA Bofla 
oOpa3yromlasica Ha crayquu II, Oymer yanaTbcs, pearupya c anrMypHyzom. Onpt 
MOKa3bIBaeT, ITO B TOM CJIyY4Yae CKOPOCTh peakUHH B 104 pas BbIlle, YeEM B AHOK 
CaHe, HM peakILMA JOXOAMT LO KOI, arke eC KOHWEHTPaluA KHCOTHI B 300 pat 
MeHbile, YEM THAponepeKucH. OToro HeJb3A OObACHHTb, eCJIM He MOCTYMMpoOBaT? 
ctayuro IV, T. e. WemHOH mporecc. 


Hay4uo-HccieqoBaTesIbCKHH WHCTHTYT XUMH Iloctymuso 
pH TopbkoBcKoM rocyapcTBeHHOM yHHBepcuTeTe 12 V 1959 
um. H. HW. Jlo6auescKoro 


WUTHMPOBAHHAS JIUTEPATYPA 
seu bold, We EB. V atgh an, J. Aim. Chem.) Sec 75, 37905 95am 


18 dal 
Oye Wachter We a PaGC ewe lets (Collect e225. 1083 C033) mmol ‘W. de Ru y- 
tier. .vyvan Steveninek, J. Chem. Soc.,..1958, 20668” “4 B.A. fl yay tee 
lO. A. Waanuuxkos, Tp. no xuM. u xuM. Texnon., Poppxui, 1958, crp.50. ° M. Kha: 
rasch, A. Fono, W. Nudenberg, J. Org. Chem., 15, 748 (1930): 16, 128 (1951), 
6 M, S. Kharasch, JaAGRBiimiw. Orca Chen 16. OOM loo n)e TH. Hock; 
S.tkea ng, Ber., 77;°257'(1944))) 211..D) Gepire es, (AMM @ilaaik os, 1KOX ae 
538, 540 (i957), °K. Criegee, R. Kaspar, Ann., 560, 127 (1948). 1° P. D. Bam 
tlett, B. T. Story, J. Am. Chem. Soc., 80, 4954 (1958). 2) P. D. Baa 71] eam 
JUL. Ki-ce, J. Am: sChem.ySocy, $75; 059 (1953)5 sly BasDlediie.y.0 Dan Den 
ees J. Am. Chem. Seay 7), 4806 (1957). ™ H. Hock, H. Kropf, Ber., 88, Tha 
(1955). | 
; 
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Jlokrxzann Akanemun nwayr CCCP 
1959. Tom 128, Ne 2 


XHMHYECKAA TEXHOJIOPH A 


| M. JI. BEY JIAPAH u H. X. ABPHKOCOB 


UCCJIEXOBAHHE CHCTEMBI Bi,Se.— Bi.S, 


(IIpedcmaeaeno axademuxom H. I]. Bapdunoim 8 IV 1959) 
|XaJIbKOreHH bl BHCMYTA Ja@BHO MpuBeKaJId BHHMaHHve HCCvIeqOBaTeeH, Tak 
{ OHH ABJIAIOTCA MNMOJJYNPOBOAHUKaMH, oO1aaroluluMu BbICOKHMMH 3HaueHH- 
iI TEPMOSEKTPHYeECKUX MU COTOISIeKTPHYECKUX CBOHCTB. 

| 


|Han6omee nogpo6uo cymbdpult, cesleHuy WH TeWIypuy, BUCMyTa uCcCe_OBa 
II. Konopos (?). Ilo ero QaHupmm cymEpuy BUCMYyTa OGJIaqaeT MaOH 9vIeK- 
pen? BCJIeACTBHE MaJIOM MOABHYKHOCTH HOCHTCIeH TOKa, KOTOpaa 
epaeTCA e(HHNLAMH CM?-BosbT +-cek +; miMpHHa 3anpelmleHHol 30HbI Bi,S, 
ie 1,0 98. Mapectuo, uro c mepexooM kK COeIMHeHHAM Cc OovIee TAKeI- 


aTOMaMH YBCJIMYNBaeTCA IICKTPONPOBOJHOCTb MH YMeHbillaeTCA IWMpHHa 3a- 
imjeHHOH 30HpI (*). JlevicTBUTeJIbHO, MOJBUXKHOCTb HOCHTeJIeH TOKa ceJIeHH- 
iBucMyTta paBHa 300 cm?-BoubT?-cek +, mMosTOMy COOTBETCTBEHHO YBeJIH- 
saeTCS UW aJeKTpoupoBogzHocTs. lupuua 3anpemleHHOH 30HbI CeweHuya BH- 
tTa papua 0,12 28. B paOore (*) umpHHa s3anpelleHHOH 30HbI onpeyemena 
/“4ueCKUM MeTOJOM ¥ paBHa 1,3 9B AA Bi,S3 u 0,35 9B ana Bi,Seg. 
(Cymbal 1 CeJIeHH BUCMYTa HMeIOT Pa3JIMUHYIO KpHCTaIMYeCKy!O CTPyK- 
by. Cysbcbul BACMyTa KPHCTAaJIM3yeTCA B OPTOPOMONYECKO! pelueTKe (CTPyK- 
\HEI Tun JI5,). apamerppi pewierKu ctleqyrouyne: a= 11,13 A, b=11,27A 
iE osor A +). 

ejleHH, BUCMyTa MMeeT poMOos{puyeckylo CTpyKTypy THNa TeTpaqumuta 
) co caemyrouuma napametpamu: a = 9,8 A,a = 24°4’ (8), 

potas cuctema Bi,Ses — BizSs fo HacTosulero BpeMeHH He Oblia Hccue- 
raHa. IIpemcraBiaeT MHTepec UCCJeOBaHHe 2TOM CHCTeMBI C WebIO onmpeseve- 
i ee dbasoBoro cocTaBa, XapakTepa B3aMMOJelicTBuA tas UM H3MeHeEHHA *PusH- 
KKHX CBOHMCTB CIIaBOB B 3aBHCHMOCTH OT COcTaBa. 

CXOHBIMM BeULeCTBAMM JX MPHPOTOBJICHHA CNaBOB CYAKMJIM: BHCMYT, 
epkauuit 99,98% Bi; cee peakTuBHbili, cofep»Kauyuii Menee 0,0001 % Cu, 
Si, menee 0,001 % Al u menee 0,01% Mg; cepa, ounmeHHad ByKpaTHOH 
erOHKOM B BakyyMe, cofepxKamtad MeHee 0,0001% Al u Fe, Menee 0,001% Mg 
eHee 0,01% As. O6pa3ilbl MpHrOTOBIANCh CiMaBJIeHHeM BHCMyTa, CeleHa 
2pbl B HYXXHOM COOTHOIICHHH B 9KBAKYHPOBAHHbIX KBapIleBbIX aMMyJaXx. 

NA JOCTHKEHHA PAaBHOBECHOTO COCTOAHMA CMaBbI OTHKHTAIMCb B aTMO- 
‘pe aproHa Mmpu Temnepatype 600° C B TeyeHHe TpeX MeCsAIIeB. 

‘Dasosbiii COcTaB CHCTeMbI OMpeyeAJICA HCCJICIOBaHHeEM MUKPOCTPyKTYPbI 
|aBOB JO M nocwe orKura. PesyJIbTaTbI MAKPOCTPYKTYPHOPO aHaH3a MOKa3sa- 
| uTo B cucTeme BizSes — BieSs cytecTBy!OT Be OOsIaCTH TBeEPAbIX PacTBO- 
Ha ocHoBe coequHeHH BieSes u BieSs. [panuua TBepforo pacTBopa Ha oc- 
e coequHeHua BieSes mexuT oKOO 16 Mon. % BisSs; BcoeqMHeHMH BieSs pac- 
aetca jlo 66,7 mon.% BisSes. CnuiaBbI M@KLY STHMM OOaCTAMHM TBePJbIX 
BOPOB ObWIH JByXa3HbIMM, IBTeKTHYeCKOrO THM. 
PentreHocTpyKTyPHbIM aHaJIH3, MpPOBeeHHbIM MeTOJOM MOpOuIKa Ha 2XKeve3- 
W3Y4eHHU, MOKa3aJl, YTO CMWaBbl B OOacTH TBepforo pacTBopa Ha OCHOBEe 
uneHHA BisSes KPHCTaJIIM3yIOTCA B poM6ospuyecKOH pellleTKe, CIJaBbl 
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%Ke B OG/ACTH TBepforo pacTBOpa Ha OCHOBe coeqNHeHUA BieSs — B opropomOu 
yeCKOH pellerTke. | 

TepmMuyeckHii aHasIv3 MpOBOAHJICA MeTOJIOM 3alHCH KPMBbIX HarpeBaHhA paB 
HOBECHBIX CMIaBOB H OXJlaxKeHHA Ha mupomertpe H. C. Ky pHaKoga. OTasOHON 
quia uddepenuwanbHoli TepMONapbl CK TBePAbI pPacTBOP, COepxKaLlul 


4 e 
Lb fepad \n6 omGn 
8 42960, 
6 44034 
Biyd, a . 44546 | 
0 0 60 100 bec. % 21x 
600 a hoor 
2593 
200 4 448-0" 
700 6 425-0" 
400 8 4530" 
/ 668° 0 
* 600 | | 600 
a a Ee a a ee i 100 
Bi2S, Bizse, MON. % ‘ara ce Binds 
Puc. 1. J[uarpamma cocTosHHsA CHCTeMbI Puc. 2. 3aBucuMocTb 3eKTPH4eCKHX © 
BieSes — BieSs CBOLCTB OT CcocTaBa 


80% SnTe u 20% GeTe. J[varpamma cocrosHusa cuctembl BizSes — BieSs npu 
BeyleHa Ha puc. 1. Kak BHAHO 3 pHCyHKa, TBepsble paCTBOPbI Ha OCHOBe coequ 
HeHHH BieSes uw BizSs oOpasyroT Mey coGol sBTeKTHKY MPH KOHWeHTpauHl 
28 mon. % BieSs. [InaButca SBTeKTHKa Mp Temmepatype 668°. 

Ilo cBouM 3JIeKTPpH4YeCKHM CBOHCTBaM CIWIaBbl B OGIACTH TBEPAOrO pacTBope 
Ha OCHOBe cOeqHHeEHUA BieSs pesKo OTJIMYAIOTCA OT CMWaBOB B OOacTH TBEpAOr 


Bi,Sey mon. Yo BiS, 
itty Tate ies oo ar? ENSS ae 
Puc. 3. Tennonposonuocth 1 MHKDPOTBepOcTb Puc. 4. Kpuctanmmueckas 
CIaBOB B OOMACTH TBepAoro pacTBOpa Ha OCHOBe CTpykTypa cysbiuya Bucmyta, 
cyibpuya BucMyTa Maeubkue Kp y2KOUKU— aTOMBI 


CE€pBbl, OonbIHe—aTOMbI BUCMYyTa 


PacTBopa Ha OCHOBe Coe MHeHHA BisSes. QeKTPpONPOBOAHOCT ciaBOB, Jexalln 
B OO/1aCTH TBeploro pacTBOpa Ha OCHOBe cyuLusa BHCMyTa, H3MepseTcCA Jo 
JiAMH OM™!-cm™!, Torjla Kak 3NEKTPONPOBOAHOCTh CIIaBOB, JI@*KaulNX B OONacT 
TBEPHOrO PacTBOpa Ha OCHOBE CeJIeHHa BUCMYTa, H3MepseTCA JecaTKaMu Uu 6c 
glee om ?-cm, | 

Ha puc. 2 npegzcrapen rpadpux 3apycumocrn HaTypaJibHoro smorapudM 
3MEKTPOMPOBOAHOCTH OT cocTaBa. CooTBeTCTByIOUIHe 3HaueHHA 3JIEKTPOTPOBOL 
HOCTH HaHeceHbl pAoM. Ha ToM xe PHCyHKe MpHBeqeHa KPUBaA 3aBucuMocT 
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(CPMOSEKTPOABHK Yeh CHJIbI OT cccTaBa cmaBoB. Ha STHX KPHBbIX HaGvlI0- 
{a10TCH CHHIYJIAPHbIe TOUKH mpH coctase 66,7 mon.% BieSs, oTBeyaronleM co- 
JMHeEHHIO BisSeSs. CriaB STOT HMee€T MaKCHMaJIbHOe, 0 CpaBHeHHIO C 6JIH3- 
@KAWIMMH CMJlaBaMH, 3HaYeCHHe 3JIEKTPONPOBOLHOCTH, YTO OOBACHAeTCA yBeJH- 
€HHeM MNOBHXXHOCTH HOCHTeJeH TOKa BCJIeACTBHE YHOPAKOYeHHOCTH pelleTKH 
fMulaBa, OTBeYalollero cocTaBy BieSeSe. TepMosnekTpoxBuxyulad CHa CooT- 
oe HMeeT NO aOCOJIOTHOH BeMYHHeE MHHUMYM pH npKHOuMKeHHH 
coctaBy Bie2SeSe. 

| HsmepeHbl TeNJIONPOBOAHOCTh WM MMKPOTBEPAOCTb CMaBOB, JeKalluX B O6- 
llacrH TBepforo pacTBopa Ha OCHOBe cyb~uAa BucMyta. Kpueyie 3aBHCHMOCTU 
€IJONPOBOAHOCTH HW MHKPOTBeEPAOCCTH OT COCTaBa NpHBeseHubI Ha puc. 3. Ha sTHx 
KPMBbIX HaOJOalOTCH MAKCHMYMbI TeMMONPOBOAHOCTH HM MUKPOTBepAOCTH LA 
tnlapa, OTBeualclero .coctaBy BieSeSe. MakcuMyM TeMJONpOBOAHOCTH MOKHO 
DObACHHTb YMeCHBbINeCHHeEM pacceAHHA (POHOHOB Ha pelmleTKe BCMeACTBHeE G6omee 
yMOPAACYeHHON CTPyKTypb! coOemMHeHHH BieSeSe. Xo KpHBoH MUKpPOTBepsOocTU 
rakOW Ke, KaK H TemMJONPOBOAHOCTH, WH COpaTHbIli XapakTepy W3MeHeHHA TBep- 
I\CCTH B ME€TaJIIMYeCKMX CHCTeMax. Ha aHasOrvuHbili xapakTep H3MeHeHHA MH- 
POTBEPAOCTH H_ TEMNJIONMPOBOMHCCTH HEMETAJIIHUCCKHX CMWaBOB YyKa3biBaJu 
3. Il. 7Kyse u T. A. Koxroposa (°). 

Tpanula TBepyoro pacTBopa Ha OCHOBe coequHeHHA BieSs, oTBeuaroulan 
poctasy 33,3 mou.% BieSs, Hw XapakTep H3MeHeEHHA CBOLCTB, a HM€HHO: yMeHb- 
jUeHHe SJIEKTPONPCBOLHOCTH, TeMJIONPOBOAHOCTH HM MUKPOTBepOCTH cMaBoB 
> YBeJIMY€HHEM KOHICHTPalHH CyJE@Na BHCMyTa JlalOT BO3MOXKHOCTh mpey- 
, Saae CYUIECTBOBaHHe yNOpAOYeHHOH CTPyKTyPbl Take B cimiaBe, OTBe- 
jaroulem coctaBy Bi2SeeS. 

OG6pasopanne coequHeHUu BieSeeS nu BieSeSe B c6acTH TBepforo pacTBOopa Ha 
DCHORe CyJIEHa BHCMyTa NOHATHO M3 paccCMOTPeHUA KPUCTaNMMUeCKOl CTPyK- 
ypbi BieSs (4), npezctaBsieHHOH Ha puc. 4; aTOMbI BUCMYTa H CepbI pacnosIOKeHbi 
O BEPTHKAJIbHbIM MJIOCKOCTAM: Be MIOCKOCTH BHCMYyTa MH TPM MIOCKOCTH cepp. 
pu yBeMYeCHHH KOHWeHTpauHH BieSes B cysEcHAe BHCMYTa ATOMbI CepbI MO- 
CTEN€HHO 3aMEIIalOTCA aTOMaMH CewleHa, H pH cofepxaHHu 33,3 mon. % 
BisSes, OTBeEuaIOLeM COcTaBy CoeAWHeEHHA BisSeSe, ofHa u3 MocKOCTeH Nos- 
HOCTbIO 3aNlOJIHACTCA ATOMAMH CesleHa. SaTeM HauYHHAaIOT 3aMClaTbCA ATOMaMH 
cejleHa ATOMbI Cepbl APyrok MWIOCKCCTH, MOsMHOe 3aNOsIHeHHe KOTOPOH AocTuraer- 
CA pH cojepxaHun 66,7 mon.% BisSes, oTBeuarollleM cocTaBy coeqHHeHHA 
BisSeeS. Jlanbuefimee ypennuenue cogepxanua BieSes npHBoquT kK MOABIEHHIO 
BTOpOl da3bl, TBePAOro pacTBOpa co CTpyKTypOH Tuna TeTpaquMuta. 


VuctutyT metanmyprun um. A. A. Batixopa Tlocrynusto 
Axajlemun| wayk CCCP 7 lee 1959, 


UHTHPOBAHHAS JIATEPATYPA 


| 1111. Kono pos, Uccenenopanve deKTpHuecKUX CBOMCTB Ccybiufa, cemenifa 
relly puna pucmyta, Jlucceptauua, JI.,1954; KT®, 26, 5, 1126 (1956);KT®, 26, 7, 1394 (1956). 
s TMowynpopogHuku B HayKe uw TexunKe, 11, M3n. AH CCCP, 1958, crp. 230. 3.Jx. Balvaieck, 
.M. Conwell et al., J. Phys. Chem. Solids, 2, 3, 240 (1957). *W. Hofmann, 
s. Kristallogr., 86, 3/4, 225 (1933). 5K. Schubert, H. Fricke, Zs. Metallkunde, 
4, 10, 457 (1953). © B. TI. Kyse, T. A. Koutoposa, KT®, 28,7, 1727 (1958). 
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XHMHYECKAA TEXHOJIOLHA 


O. MN. MUEJIOB-METPOCAH u B. H. BABYLIKHH 


OB HCNOJIbBSOBAHMK KPHCTAJWJIOXHMMYUECKHX JAHHbIX 
AJIA TEPMOAMHAMYYECKOLO AHAJINSA MPOWECCOB 
rAAPOTEPMAJIBHOrO CHHTE3A FUAPOCHJINKATOB 
KAJIbUM 


(IT pedcmaeneno axademuxom H. B. Beaoeuwm 15 IV 1959) 


Aaa W3y4eHHA, XHMMUGeCCKHX MPOWeCccoB, MpOWCXOJAUIUX B CHCTCMax 


Ca(OH)2 — SiOz —H2O0, B-C2S — H20, CsS —H2O, HapapHe c KMHeTHUe- | 
CKHMH, XMMMUCCKMMH, PeHTTeHOCTPYKTYPHbIMH HM APyrHMM MeTOsaMN UccJeso- | 


BaHHA BayXKHO PaCCMOTPe€Tb TePMOAMHAMHUeCCKYIO BePOATHOCTb o6pa30BaHHA 
TeX WIM WHbIX coequHeHHH. BpimomHeHue TaKHX TePMOAMHAMHYeECKHX PaC4eTOB 


| 
HO mocweqHerO BPDe€MeCHH TOPMO3HJIOCb OTCYTCTBHe€M HUCXOJHbIX TEPMOAMHAMH- 


yeCKHX JaHHbIX JIA THAPOCHMMKAaTOB KaJIbILMA. 

HenocpefcTBeHHoe onpeyemeHue TenoT OOpas0BaHHA HW Apyrux TepMuye- 
CKHX KOHCTaHT THPOCHJIMKaTOB H3BeCTHbIMM TePMOXHMHYeCKHMH MeTOaMu 
CONPAKeHO C OOJIbIIMMH TPYAHOCTAMH CHHTe3a HX B BUe OMHOPOMHbIX MOHO- 
KPHCTaJJIOB B CBA3H C MeJIKOKPHCTaJJIMYeCKHM CTPOeCHHeM MOJLy4aeMbIX TesleH 


(7-4). PemieHue sToH 3aa4uH KOCBeHHbIM MyTeM MPpaKTHYeCKH CTaJIO BO3MO%KHO | 


nocuie Toro, Kak H. B. Besos u X. C. Mamegos ony6s1MKOBaIM CBOM OPHrHHaJib- 
Hble paOoTbl M10 paclundpoBke CTPyKTYP HeKOTOPbIX THAPOCHMKATOB KaJbuuA (°). 


B uHactTosuleH padoTre Ha OCHOBe 9THX JaHHbIX CHHTe3HPOBaHbl HefocTalomlMe 
TepMOAMHAaMMYeCKHe XapaKTePHCTHKH. 


B ocHosy pacuera ObIIM MOO%KeHbI CTPyKTYPHbIe OCOOeEHHOCTH HM XapakTep — 


Me@%KaTOMHBIX CBA3eH THApocusuKaToB. Bcero 6bl0 paccMOTpeHO JeBATb MHHEe- 
pasloB: ruue6paHAuT, adBuaur, cdowiarvuT, KCOHOTJIMT, pHBepcaliquT, TOGep- 
MO@PHT, MJIOMOMePHT, THPOJMT HM OKEHHT, ABMIAIOWLUXCA OOMbUIeH YacTbIO Mper- 
CTaBHTeIAMH TH{PpaTHPpOBaHHbIX BOJIACTOHUTOB. 


HenspectHble TenmOTbl OOpasoBaHuA TUAPOCHNMKAaTOB ObIIM paccuuTaHEl 0~ 


cpeqHuM SHepruam cBssek (°) Si—O, Ca —O, Ca—O—H, O—H ee yue- 
TOM Mad KPHCTaM3aUMOHHOH BOJbI JIA TeX COe€MHEHHH, B KOTOPBIX ee HaJIH- 
4He HE BbISbIBaIO COMHeHHM. CoracHo JaHHbIM (5), OCHOBHbIM MOTHBOM cTpoe- 
HHA BOJMWMaCTOHHTa, KCOHOTJIMTa, OKCHHTa HM ApPyrMX POCTBeHHBIX MM TH]po- 
CHIMKATOB KaJIbIMA ABMIAIOTCA O€CKOHEUHBIe UM MapasenbHbIe Apyr Apyry Ko- 
JIOHKH 43 Ca-MoMS ApoB, K KOTOPBIM MpHcnoca6sMBalores WenouKH u3 Si-Terpa- 
aipos. YunTpiwad STOT PakT M MOMOKUB B OCHOBY HaeKHbIe HCXOMHbIC WaHHble 
qa B-BomactonutTa u mopTaanqura (1°), Mbl OlleHHWIH CpeqHHe SHeprun cBAseL 
Ca—O (139,22 kxan/cBa3b), Si —O (102,93 kxKan/cBa3b), Ca —O —H 
(252,16 Kkau/cBa3b) WM OUeHMIM HalOaBKy Ha KPHCTaMMsalHOHHy!0 BOY 
(72,5 KkaJI/Monb), MpHuem 3HaveHHe MocneqHeH AA THUPOCHIMKAaTOBC UHCJIOM 
MoleKyJI Ooulee 8 Opanocb AucbpepeHuMpoBaHHO Cc YMeHbIIeHHeM JIA KAKO 
MOcMeMyIOuleH MOJIeKyJIbI Ha 1,5 KKau/MOub. [Ln atbBuuimura, y KOTOporo HO 
qanubim Meroy (’?) OH-vonpt Bxogzat B Si-rerpasmppi mo OWHOMy Ha KarKIbIit, 
pacuet AHzgg Besicd c yueromM 9Heprun cBa3H O—H, omenennoli B 
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10,57 KKan/cpa3b. Mcxoqupe Jannpe jis pacueta cTaHJapTHbIxX 2HTpOonHii 
MAPOCHMKATOB MpHBeeHbI B Taos. 1. 


Ta6Omuna 1 


SHaueHve suTponuhi , 


SOuTpPONnHHHbIe Cmaraemple 
Pp B KaJ/MONb-rpagy 


ACa?*+ 9 
AOH~ (cBa3aHHB c Ca?+) 4 
AOH- (cBa3aHHbI c Si?+) 2 
ASi (mpHxogsmasca Ha cBa3b Si c O) 2 
ASi (mpwxoqamiasca Ha cBa3sb Si c O, Koropiti 

B CBOIO OUepeb CBA3aH Cc Ca) 3 
AH2O is 2 9 


SHaveHHA CBOOOMHOM SHEPrMM PHApOCH/IMKAaTOB B CTaHfapTHBIX YCOBMAX pac- 
WTbIBaHCb 10 copmyse: AZ = AH —T AS, a ypasnenna c, = UB r= 

O 3aBHCHMOCTAM TeIJIOCMKOCTH OT SHTPONHit (2%). OctaJbubre HeOOxXosMMBIe 
| HEBIC isi Ca(OH)2, B-CeS, CaS, SiOz af KBapll) H H2O Baars u3 aMTepatyppr 
0 14). PesyIbTaTbl PacueTOB CBe- 

HCHbI B TAO. 2, HA OCHOBEe KOTO- 


(OH PaccMOTPeHbI peaklHH oOpa- ! 
jOBaHHA YKa3aHHbIX B Tad. 2 eee | 
JIpOCMIHKATOB pW ruyparayuu - 6:54 hang a 
+CoS, CaS wu B3aHMOJeHCTBHY C85! 195 5)5'"55 |}'4Pa "45 | [PoP ng 


1a a(OH)s c SiOe (qin CooTHOIMeHHH 
damon ould a2, 405 Sele sel; 


):6; 2:3; 1:2) B HOpMaJIbHBIX Hbees icra Hios 

| THPOTePpMaJIbHbIX  YCJIOBHAX. 1:2 Here cee Tt Ge a6 REY, ot 
¢cero paccmoTpeHo 81 peakuua. er aren, 

| Peakuwm paccmaTpuBauch B Ae Ter 


ae ele TEMMCParyP 200 25 Ho Puc. 1. TemmepatypHple ycopua o6pasopaHHa 


° 
00 , IPH KOTOPbIX AlaBJICHHE d- tepmognwamuyuecku wav6omee BePOATHBIX coeqH- 
(OB BOJb! He MpeBpmmaeT 16 ar. HeHuit B cucteme Ca(OH)2— SiOz — H2O 


‘aK KaK 3aMeTHOe BJIMAHHE aBule- 

(Ml Ha XO] XMMHYCCKMX PeaKWHH HaYHHAeT CKa3bIBaTbCA C BeJMUMH NOpAyKa 
TeH aTmocibep u spite (**), Mp mpu pacuete AZ = f(T) npunumanu P = 
= const, 4TO 3HaHTeIbHO ympocTHio sce pacuerbl. Jia onpenesenua 
AZ = f(T) 6bIJI HCHOb30OBaH MeTOJ, NPHMCHABLIMHCA HaMM paHee Jia Uccwe- 
(OBaHUA TBepfopa3soBbEIX peakIWMii B CHMKATHBIX cucTemax (7%, 14). 

| Ha ocHope MCiONb30BaHHEIX JaHHDIX BbIBCAeHbI ypapHenua AZ = f(T) Ana 
CeX VCCEMOBAHHBIX peak UM CieaH TepMOAMHAMMYeCKHH aHnasIW3 Bepost- 
OCTH UX OCYIIeCTBIICHHA B HOPMAJIbHBIX HM THAPOTePMAJIbHBIX YCJIOBHAX. 
_B cncreme Ca(OH)z — SiOz — H2O sce paccmoTpeHHble peakUHH OKa3a- 
‘MCb TePMOJMHAMWYeCKH BO3MOXKHBIMH, a MOJYYCHHbIE MPOLYKTbI B paccMoT- 
\eHHOM MHTepBasle TemnepaTyp — ycTounBbimy. Kak BHHO M3 pHc. |, TepMo- 
MHaMudecKH HanOoulee Sate B 3TOM CHCTeMe ABJIAIOTCA: JIA cocTaBa 
—(pomarut, iad 1:1 u 5:6 —To- 
Peco (n0 70° ane Ama ‘BBILIe — TL -A), qin 2:3 nu 1:2 — rupouur*. 
| B cucreme CsS — HO ce pacCMOTpeHHble peakuMu ** TepMo,MHamMuHue- 
KKH BO3MOXKHbI BO BC€M HHTepBasie Temnepatyp (puc. 2 A). Han6onee mpegnou- 
MTeJIbHBIM C TePMOJ\MHAMHYeCKOH TOUKH 3peHHA ABJIAeTCA OOPasoBaHe FHuI- 
eOpaHynta. 

|B cucreme B-C2S — H2O (puc. 2.5) mpu HopMasbHo Temmepatype (25°) 
[PHHILHMW abHO BO3MOXKHBI peakuHH NoNo 1, 2, 3, 4, 6, 7, 8 H HeBO3MOXKHBI 


* Jina pacueTa peaKiHH OOpa3s0BaHHA KCOHOTJMTA ObIWIM HCNOJb3O0BaHbI 3HaveHHA, MOsy- 
eHHbIe WyTeM mepecueTa SKCNe€PHMeHTAaJbHbIX JaHHBIX (*%), 
 ** Homep peak COOTBeTCTByeT HOMepy CoeqHHeHUA B Tabs. 2, 
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NoNe 5 u 9. Jo 75° HauGosee npeanourHu- 
TeJIbHO OOpa30BaHHe rH MeOpanAuTa,a OT 
75 go 150° —ahsunautra. Tlomyuenupte 
pe3yJIbTaTbl HaXOMATCA B XOPOLIeM CO- | 
rilacHH Cc (bakTH¥eCKMMM aHHbIMH (°). 
Tennopoh appekT peakuuu rujpa- 
TaluH C3S m0 JaHHbIM pa3JIM4HbIX aB- — 
topos (1-18) BcpegqHem 25,5 KkauI/MOJIb, 
a mo HawmumM 24,5 xKxKan/MOlb, A 
B-C2S 6,90 KKai/MOb, a 0 HauiuM 
6,4 KKasl/Moib. Pa3HHlla HaXOAUTCA B 
mpefesax OIMOOK. 

Bombuee 3HayeHue AZ... peakivit 
rugparanun C3S (—18,7 KKkamn/Moub) 
MO cpaBHeHuio C AZ 9, peakuwel TH- — 
param B-C2S (—1,72 kkas/Moub) Haxo- 
JMTCH B MOJIHOM COOTBETCTBHH C H3Be- 
CTHbIM (PakTOM OOJIbIel CKOpOCTH Mmpo- 
mecca rupaTaluv nepBoro no cpaBHe- 
HuIO co Broppim (15, 2”). 

PesyJIbTaTbI PacueTOB XOPOLO OOb- 
ACHAIOT H3BeECTHbIM (akT HaH4HA TOOep- 
MOPHTOB B H3BeCTKOBO-MeCuaHbIX H3jle- 
musax (7, 1°). Tlo Janus (7°, 24) pacrBo- 
PMMOCTb OObIMHOrTO KpeMHe3eMa MPH 
Temiepatype 180° cocraBaset 2,83 mr- 
mMoua/a. PacrBopumMoctb Ca(OH)2 (24) | 
Ip sTOH we TemMnepaType cocTaBAsaeT 
2,6 mr-mMossa/1. Ax orHomenue (2,6:2,83) 
HaxXOWuTCA,B npefemax 1:1 u5: 6, uro 
corjacHo puc. 2 B orspeuaeT Handoslee 
BePOATHOMY .COe/,MHEHHIO — TOOepMopH- 
Ty. B cay4ae HCNOb30BaHHA AKTHBHbIX 
pa3HOBMAHOCTeH KpeMHe3eMa (ONOKH, 
J\MaTOMUTHI, Tpemea HT. 0.) cormacHo 
Janu (?°, 21) mpu temnepatype 180°C 
SiO, B pacTBope OyyeT HaxOHTbCA 
12 mr-mMoua/71, TO COOTBETCTBYeT OTHOIIe- 
Huto0 2,6 :12, T. e. oueHb OH3KO K 1: 5. 
IlpopeqeHHbIe HAMM MOACUeETHI MOKa3bI- . 
BaloT, UTO B 3TOM Clyuae TEPMOAHHAMYy » 
yecKH HavOoulee mpeaqnouTutTeieH  ru- 
pOJIMT. 
OxowyaTerbHBle BEIBOJbI Ha OCHOBa-— 
HMM MOJYYeHHBIX JAHHbIX MOXKHO Oyler . 
CelaTb, Kora CTaHyT H3BeCTHI OCHOB- 
Hbl€ CBOHCTBa OTJCJIbHBIX PHApOCHUKa- 
TOB KaJIbIIMA: HX BOMOCTOMKOCTb, CHo- | 
COOHOCTh K ycaj{Ke, MIPOU4HOCTHBIe Xa- | 
PpaKTepHCTHKH HT. J. - 

B aurepatype (1°) umMetorca OTMeub- 
HbIe yKa3aHHA Ha OCHOBHYIO.pOJIb TOOep- 


_MOPHTOB B o6ecneyeHuu MPOYHOCTH CH- 


JIMKaTHBIX W3qeiHH. XOTA IpAMBIX LOKa- 
3aTeJIbCTB STOMY HE MPHBOMHTCA, BarK- 
HO BbIACHUTb TeMIepaTyPHbIe YCJIOBHA, : 
OnaronpusATcTByIouyHe HX cuHTesy. [o- | 
JIYYeCHHbIe HAMM JaHHbIe MO3BOJIAIOT Mpo- 


ecTH NoOs0OHbIt 'aHaius. B cayuae amopcbHoro KpeMHesema, HalpHMep, Hau- 
Mee OnaronpHATHbIMM TeMMepaTypaMM Jui CHHTe3a TOGepMOpHTOB OyLyT TeM- 
aTypbl B mpefenax 120—130°, Tak kak cormacHO JaHHbIM No pacTBopuMmocTH 
OH)2 4 amopduoro SiOz (”°, 21) mp sTHx TemmepaTypax COOTHOMIeHHe MexKy 

u SiOz OyeT HaxogqurTbesd B npeqenax or 1:1 go 5:6, uro coorsercrByerT 
wOonee BepoATHOMy OOpasoBaHHIO TOOepmMopHToR (puc. 2 B). 


Kkan/mMon 

\kkan/Manb 

| 8 

16000 700°C 

laa 

? bot 

44000 

| ~ 9090 7 68 5 
2000 73 
: 1600 4 
4000 Cia y 
25 50 60 00125 150 175 200°C 
+8000. a E 
| 20 30 80 100 125160 175 200 C 


ic. 2. Hamenenne CBOOOAHOH SHEpruv c TemMepaTypoH Jaa peakuuh: A — B cucTeme C3S — 
H20, 5 — Bs cucreme B-C2S — H20, B— B cucteme Ca(OH)2— SiOz — H2O0 
| (aaa CaO: SiOe = 5 : 6) 


C [pyro cTropoHb CHMxKeHHe TeMMepaTypbl FHApoTepMabHOH OOpaGoTKH JO 
!0—130° npupegzeT K 3aMeTHOMy YMeHDUIeHHIO KOHCTaHTbI CKOPOCTH’ peakIMH 
COKpallleHHIO BbIXOJa KOHeuHOrO mpozyKta. [lostomy K mpakTuyeckomy pe- 
©HMIO THX BOMPOCOB CyleAyeT MOLXOMMTb C OOJIbIOM OCTOPOXHOCTHIO, YYTEI- 
if MW TeEPMOJMHaMMYecKHe WH KHHETHYeCKHE (akTOPH. 


Tlocrynuto 
| 14 IV 1959 
IMTHPOBAHHAS JIATEPATYPA 
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oxos, C. J. Boabdcon, Lement, Ne7 (1937). 8G J. Verbeck,C. W. Fos 
2r, Proc. Am. Soc. Test. Mater., 50, 1235 (1950). 19T. M. Bepxosuy, J. M. X eit- 
ep u ap., JIAH, 120, Ne 2; Ne 4 (1958). 2° GC. Kennedy, Economic Geology, 54, 
9 (1950). %10. M. Byrrt, JI. H. Pamkosu4, Crpourenbupie Matepuambi, Ne 12 
958). 7 R. H. Bogue, The Chemistry of Portland Cement, N. Y., 1995. 
E. S. Newman, J. Res. Nat. Bur. Standards, 57, Ne 4 (1956). 
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Jloxaxagm Akayemun nay CCCP 
1959. Tom 128, Ne 2 


PEOJIOLH fi 


B. H. ABEPbAHOB 


HEKOTOPbIE JAHHDIE MO CTPATHTPA®HH JHNPEJIBCKUX 
OTJIOKEHHH TATAPHM WM CMEXKHbIX TEPPHTOPHA 
HA OCHOBAHHH H3YYEHHH PAYHbI OCTPAKO)L 


(ITpedcmaeaeno axademuxom J. B. Haauekunoim 24 IV 1959) 


B ocHopaHuu 9didembckHUX OTJIOXKeHHH Ha TeppHTopuHu Tarapuu, ceBepé 
KyfOpiesckoli 061. u 3anage BamkupHu, OOpluHO Ha OaBJIMHCKUX, TaKaTHH}} 
CKHX OTJIOXKCHHAX WH MoOpofax KpucTaswuyecKkoro (byHfaMeHTa, 3aJleraet) 
6a3a/IbHad PpaBuliHo-necuaHad Mauka (ropu3onT Jv). Bospact stoi NaukH U3-34 
OTCYTCTBUA (bayHHCTHYeCKHX JaHHbIX TOWHO He ycTaHoBeH. Topusoxr JI, 
BHJMMO, MOXKeT OXBaTbIBAaTb MHTePBasl 9iidesbcKOrO MU, KOFfla NOCJeqHHH OT- 
CYTCTByeT, 2%KHBETCKOFO SApycos. | 

MayHUCTHYeCKH JOKa3aHHble SHPeJIbCKHE OTJIOMCHHA B Mpeseax uccuexye- 
MOM TEPpHTOPHH HayHHalOTCA TaK Ha3bIBae€MbIM HH2KHHM H3BECTHAKOM, nae 
KOTOpOrO onpeseasica Kak Onlickuh (1, °, °). 

Jlumb HegaBHo VW. E. [locrHuxoson 4 mp. (*) Opwia WoKa3aHa pasHoBos- 
PpacTHOCTb «HH2KHerO H3BeCTHAKa» Ha LkanoBckon Miowain B SanayqHon Bam- 
KHpHH. Sfecb HWXKHAA YaCTh KapOOHaTHOH TOMUM, MOUHOcTHIO 6,4—13,6 Mm, 
CUHTaeTCA e€10 MO BOSpacTy KaJIbIeOJIOBOH Ha OCHOBaHHH oOlpeeeHus, 
A. VW. Jiamenxo qdbayubt Opaxuonogx Conchidiella cf. pseudobaschkirica 
Tschern., Emanuella sp. nu ap. Hs ocrpakoy 3yecb onpefesentr Microcheili- 
nella aff. affinis Pol., M. larionovae Pol., M. notabilis Pol., Bairdiocypris 
cordiformis Rozhd., Bairdia holoschurmensis Pol. Stu (POPMbI, 10 3aKJIOUeHHIO, 
JI. H. Eroposot, He NosBOJIAIOT BBIJeATbh HU2KHIOI YaCTb KapOOHaTHOH TOMI, 
B CaMOCTOATEIbHYIO CLHHHLY, CONOCTAaBHMYIO C KaJIbICOJIOBbIMM CJIOAMH. 

IO. M. Marseesrimm vu JI. ©. Cononyosnmm (Ka3axnckul dusauan AH CCCP) 
Ha OCHOBaHHM OOlereoJIOrM4¥ecKHX JaHHbIX HM YaCTHYHO NO *ayHe ObWIM BbILe- 
JICHbI KaJIbICOJIOBbIe clOH B cc. BopopKe, SikyuIKHHO vB I. CepHoBoscKe. 

Visyyenue dayHbl OcTpakof JeBOHCKHX OTJIO%KeHHH ceBepa KyOpnues- 
ckoH O61. H 3anaqa BalikupHu noka3bIBaeT, YTO KaJIbICOJIOBLIe OTJIOXKCHHA 
MMEIOT Ha STOH TEPPHTOPHH SHAYMTeMbHOe PasBHTHe HM XapaKTepH3yIOTCA cre- 
IuuYeECKHM KOMIWJICKCOM OCTPaKOJ. 

Tak, B ckBaxuHe No 3 UyOopcKol niolaqu, B M3BeCTHAKAX, CePbIX, MeJIKO- 
3CPHHCTHIX, ITVIMHHCTBIX (HHTepBa 2786—2790 m) oOHapy>Kex culeqyrouuH 
Kommiekc (bayHbl: Bairdia aff. scaphula Rozhd., B. stictica Krémm., B. ge- 
rassimovi Rozhd., Bairdia sp. n., Lucasella aff. diocornis Rozhd., 
Samarella polenovae Rozhd., Microcheilinella affinis Pol., Carbonita 
grandis Pol., Bairdiocypris biesenbachi Krémm. u gp. 

OTOT KOMIVIeKC HanOMHHaeT onMcaHHEI. A. PorkyecrBenckoli (*) 13 KaJIb- 
IfCOJIOBBIX ClOeB 3anaqHoro cKsIOHa TOxHoro Ypasa. 3yecb BMecTe c 6uliCKUMH 
(opMaMH BCTPeYalOTCH KaJIbIeCOJIOBbIE HM BAZOBCKHE. 

OueBHAHO, KaJIbICOJIOBbIi BO3PaCT MMCIOT H3BECTHAKH HMIKHeM “actu pas- 
pe3a J@BOHCKHX OTJOKeHHH MO cKBaxkuHe Ne 3 SAkyuikHHO, rie B HW KHeH 
yacTH MHTepBasla 2261—2267,5 M BCKPbIT H3BeECTHAK M@JIKO3CPHHCTHIi, PIH- 
HHCTbIN, TEMHO-CepbIii c Microcheilinella affinis Pol., M. larionovae Pol., 
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. notabilis Pol., Eurychilina mirabilis Pol., Cavellina clara Pol., C. indi- 
incta Pol., Baschkirina memorabilis Rozhd., Healdianella pusilla  Pol., 
airdia navicula Mart., B. aff. gerassimovi Rozhd., B. aff. seideradensis 
romm., B. aff. lepidocentri Krémm., B. holoschurmensis Pol., B. orebra 
ozhd., B. mucronata Rozhd., Samarella polenovae Rozhd., Marginia lo- 
sanovensis Pol., Reversocypris pribili Rozhd., Altha reversa Pol. u gp. 
CoctaB (bayHbl OcTpakoJ, kak BHJHO, BeCbMa pasHooOpasen. 3yecb HapsALy 
| THNMYHO OMHCKHMH H KaJIbleOJIOBbIMH (pPOpMaMH BCTPeyeHb! OOUIMe, a TAKKE 
| Ooulee ApeBHue, Kak-TO: Cavellina indistincta Pol., C. clara Pol., Healdia- 
lla costata Pol.,— xoropbie E. H. Tlonenopa u A. A. Poxyectsencxas (2, °) 
WMeuaJIHd B BA3SOBCKHX OTJIOXKeHHAX 3anafHoro cKJOHa IOxHoro Ypasia. 
Pa3HOBOSpacTHBIM SBJIACTCA “HWKHHH U3BecTHAKy HM Ha Uexmarymesckoli 
wlOlaiM B Sanaqwok Bamxkupuu. 3yecb B ckBaxnHe Ne 105 on BCKpbIT B HUX- 
feH YacTu uHTepBasia 1962,9—1966,9 m u B Hayase HHTepBaula 1966,9—1969,9 m 
| No BceH JIMTONOrMYeCKOH HM cayHHcTHYeCKOH XapakTepucTHKe He ABJAeTCA 
PHOPOXHBIM. 

HspecTHak B HHTepBasie 1966,9—1969,9 m, mMomHocTbIO nO KepHy 0,60 mM — 
IPraHOreHHO-OGJIOMOUHbIN, NCCUaHHCTHIM, TIMHUCTHI, OpekYMeBUAHbIN, Cepbili 
| MpocJIOAMH TeMHO-ceporo aJIeBpHTOBOTO aprussuuTa. Bospacr ero ompele- 
(ACTCA KaK KaJIbUCOJOBbIli, YTO OKaSbIBaeTCA HaxOyKoli B Hem ®. SI. Kyp6a- 
joppim Calceola sandalina var. acuminata Mans. u oOHapyxxeHHeM Hamu CJle- 
jyiollerO KOMMJIeKca OcTpakoy: Bairdia navicula} Mart., Bairdia sp., Micro- 
lieilinella aff. Pol., M. magna Rozhd., Baschkirina cf. memorabilis Rozhd., 
joeloenella cf. testata Pol., Aparchites sp., Healdianella sp. n., Reverso- 
if ris aff. pribili Rozhd., Ortocypris cf. virgula Rozhd. 

. Hspectoak B uHTepBase 1962,9—1966,9 m — xkpHHouaHBI, riMHNcTHI, 
Prat IlepexpbiBaeTcaH OH JOJIOMHTOM, TJIMHHCTbIM, 3€PHHCTbIM, yuacTKaMH 


DraHOreHHO-KPHHOHHbIM, TeMHO-cepbiM. M3BecTHAK COJep2xUT OeAHBIN KOM- 
wlekc ocTpakoy: Microcheilinella cf. larionovae Pol., M. affinis Pol., Bairdia 
ff. rara Pol., Bairdia sp. u, no onpegenenuto ®. A. Kyp6anosa, Cupressocri- 
us rossigus Antr. Stu dbopMb! ABJIAIOTCA OOWIMMH JIA KaJIbILCOJIOBbIX HW ONHCKUX 
moeB HM JOMycKaloT OMpeseseHve BO3PacTa BMElLaIOUlMX OTOXRKeHUH OMHCKHM. 
| B Tarapym u Ha HenocpexcTBeHHO K Heli NpHleraiowlux MioWlaqAx coceL- 
MX TeEPPHTOPHH «HHXKHUH U3BeCTHAK» NO BoOspacTy Oulickul. B Tatapuu 6uk- 
KHH TOPH38OHT pa3BUT JIMIUb Ha 10ro-BocToKe. OH mpescTaBJleH KapOoHaTHO- 
DPHJIIMTOBOH MaykoH, MMelollei MouHocts 1—10 m. B mpuueratouux palt- 
HaX OH KOHCTaTHpoBaH Ha UecHoKoscKol, Uy6osckoh, Uexmaryuickon, 
UkanosckolH M Jpyrux msowaqax. Syecb OH TakxKe CJIO%KeH H3BECTHAKAMH, 
SPBIMH, 3€PHHCTBIMH, TIMHHCTbIMM, HW aprHJiJIMTaMH, TeEMHO-CePbIMH C 3eJIeHO- 
ATKIM MH KOPHUHEBATbIM OTTCHKOM. 

| B xkauectBe HanOoulee XapakTepHoH dayHb!l ocTpako WIA OnicKOTO ropH- 
DHTa MOXKHO MmpuBecTH caenyroutyio: Microcheilinella affinis Pol., M. nota- 
ilis Pol., M. larionovae Pol., Bairdiocypris biesenbachi Krémm., B. gibbo- 
as Rozhd., Knoxiella elegans Rozhd., Samarella polenovae Rozhd., 
gaschkirina memorabilis Rozhd., Marginia lobanovoensis Pol., Aparchites 
nimasensis Rozhd. u gp. 

| Takum o6pa30M, MpHBeeHHbIe JaHHbIe CBHJCTCIbCTBYIOT O TOM, YTO 9Ii- 
eIBCKaA TpaHcrpeccHA pacnpocTpaHssiach Ha MiaTpopMy MOcTYyNaTeJIbHO, 
DcTeMeHHO 3aXBaTbIBaA Bce Goble yyuacTKH cylin. «HwxKHHH H3BeCTHAK» 
(6onee yrmyOeHHEIX yyacTKax, TaroTeroulHx K IIpexypampcKou u IIpukacnuni- 
KOH JlenpeccHAM, HavaJI OTJaraTbCA B KaJIbILeOJIOBOe BPEMA HM 3aKOHUHI B OMH- 


«oe. B Gosee ceBepHbIe H 3anaqHble palOubl, B YaCTHOCTH B Mpesemb Tatapun, 
HHesIbcKad TpaHcrpeccuA pacipocTpanuacb Mo3qHee, H “HHXKHHH H3BeECTHAK» 
|9Tux patioHax uMeeT OulicKkuH Bo3pacr. 
Vnok o61mk mpHcyl slidewbCKHM OTJIOXKeHUAM y CeBepoO-3alalHbIX Tpa- 
m Tatapcxohi ACCP, BceKppiTpim cKBaxkuHon Ne 1 y a. Wypra B Mapuiickou 
CP. Oxnu cofepxkaT cbayHy ocTpako, xXapakTepHylo Jia 9fdesbCKHX OT- 
XKCHHH ICHTPaJIbHbIX OOsacTeH PycckoH muaT@OpMbl HW, KaK OTMe4WAaJIOCb: 
303: 


! 


C."C. SQanepnom u B. M. Bunoxypospm (8), MOryT COMOCTaBJIATHCA C MOCOJIOB~ 
CKHMH HM MOPCOBCKHMH OTJIOX%KeCHHAMM LWeHTPaJIbHbIX PaHOHOB. 

Ha G6a3a/IbHbIX TeCuaHbIX OOpa3OBaHHAX, MOKPbIBalOWUX SJIOBHH MOpor 
KpucTaM4ecKkoro (pyHaMeHTa, 3aJleraloT M3BeCTHAKH, Cepbie, MeJIKO3ep- 
HHCTbIC, MWIOTHbIC, H apPHJWIUTbI, 3e/IeHOBAaTO-cepble, Cla0O H3BeCTKOBHCTHIE, © 
o6ureli MoulHocTBIO oKovIo 10 Mm. C. C. QamepH u B. M. Bunoxypos u3 sTot YacTH 
paspesa mpuBoysr ciegyiomyio dayxy: Lingula bicarinata Kut., Ilmenia ex 
gr. subumbona Hall., Schizodus cf. devonicus Nal., Aviculopecten sp.,— 
Aparchites cf. agnes L. Eg., Menerella crassa L. Eg., Cavellina cf. explicata 
L. Eg., Voronina sculpta L. Eg. 

Hamu 3fecb JonomHuTebHO ompeyenennt Marginia radiata L. Eg., Cavel- 
lina explicata L. Eg., Gravia sp., Bairdia sp. u ap. | 

Ha ocHoBaHud Bcell IpHBeeCHHOH (payHbl ITH OTJIOMKCHHA YBEPeHHO COMOCTAB- |} 
JIAIOTCA C MOPCOBCKHM TOpH30HTOM. Ha H3BeCTHAKAaMH MOPCOBCKOTO TopH-— 
30HTa 3asleraeT OpekYHA, COCTOAMad M3 Ceporo MeJIKOSCPHHCTOTO H3BeCTHAKA, | 
CICMCHTHPOBaHHOFO TeEMHO-CepbIM C 3e/ICHOBATbIM OTTEHKOM apruuimutom. Mout- 
HOCTb 3TOrO culod mo KepHy 0,40 M; cbayHa B HeM He OOHapyxeHa. 

Bore mo paspesy HaOmlofaeTca “epeqOBaHHe H3BeECTHAKOB, TeMHO-CepbIXx, 
€ 3@JICHOBaTbIM OTTCHKOM, TJIMHMCTbIX, MpOCcJIOAMH OpeKUNeBHAHHIX, HW apruJ- 
JIMTOB, C@PbIX HW 3e@/IeEHOBaTO-CepbIX, YYaCTKaMM C1a60 H3BeCTKOBHCTHIX. Oban 
MOILHOCTh HX OKOIO 15 M. B u3BecTHAKaX HHKHeH YaCTH 9TOFO NepecsauBaHHA 
HaMM ompeyemena cbayHa Voronina voronensis Pol., V. remosa Av. et L. Eg.,— 
Natalina punctata L. Eg., Cavellina sp. n. uv. 0., cBHeTeJIbCTBYIOLaA O MOCO- | 
JIOBCKOM BO3pacTe BMelLalouluX OTMOKeHHH. B apruswiMTaxX Hall 9THM M3BeCT-— 
HAKOM Haliqenpt Microcheilinella cf. larionovae Pol., M. sp., Healdianella } 
cf. subparallela Pol., Costatia sp. — dayHa, oOpluHad QA OHHCKUX OTJIO- 
2KeHHH, HO HMeIOWlad O4eHb MIOXyio coxpaHHoctTb. M3BecTHAKU BepxXHelH uacTH 
OMMCbIBAeMOH MauKH MOUTH He CcosepxKaT *ayHbl. Secb Oblla BCTpeveHa JIL » 
Coeloenellina aff. parva Pol., koropaa He nosBouaer axKe MpeqnomOxKUTebHO | 
OWUCHHTb HX BO3pacr. 

Peskoe pasimunve *ayHbl OcTpakO SHPebCKUX OTJIOMKEHHH IOFO-BOCTOYHBIX | 
HM CeBepO-3anaqHbIX paHOHOB MUCCJIeqyeMOH TePPpHTOPHH CBHeTeJIbCTBYET | 
O pa3oOuleHHOcTH OdembeKoro GacceliHa PycckoH muaTpopMpbl Ha Ba Kpyn- 
HbIX BOJOCMA, KOTOPBIe€, OUCBHAHO, HMeJIM Ha OTCJIbHbIX YUaCTKaX CBA3b. ITO- 
NOATBepxKaioT HaXOMKH HeKOTOPHIMM UcceloBaTemamMu (7, *) CMelIaHHbIxX 
KOMIIIeKcoB, (bayHbt Ypasia WH WeHTpaJIbHBIX OOJacTel. 


Teonormueckuit UHCTHTYT Iloctynuao 
Kasanckoro (bumuana Akanemuu nayk CCCP 22 IV 1959 


UWHTHPOBAHHAS JIMTEPATYPA | 


1 JI. 3. Eroposa, COopu. Bonp. reom. u HedTrenocHocTH JeBOHCKHX OTMOKeHUH 3a-' 
mlagHoh Bauikupwa u cMexubIx oOmacteli, Yda, 1958. * E. H. Tloneuosa, Tp. Bce- 
COIO3H. Hay¥H.-Hcc. reow.-pass. HHcT., B. 87 (1955), 3 7. B. Ilocruuxkos, COopu. 
Bomp. reo. H HecTeHOCHOCTH JeCBOHCKHX OTMORKeHHH SanagHolt BawikupHu Hu CMeXKHBIX OOWa- > 
cteH, Ya, 1958. * YW. E. Woctuuxkosa, 10. Il. Tatren6epr, Jl. H. Eogpe 
MoBa, Tp. Bcecoto3H. HedTera30B. HayuH.-Hcc. uHcT., B. 14, M., 1958. 5 A. A. Pox-! 
mectTpeuckaa, CoOopx. Bonp. reomopdonormu u reonoruu Bawkupuy, sp. 1, 1957. : 
6A. A. PowxnectTBeuckaa, Coopn. Bonpocni reon. u HetbTeHocHOCTH JeBOHCKHX OTJO- 
*KeHHH SananHoh Bawikupun uw cMexKubIX O6macteli, Ya, 1958. 7 C. VW. peu op, TAH, | 
122, Ne 3, 469 (1958). §C.C. 3aaepu, B. M. Buuoxypos, Yu. 3an. Kasanck, 
roc. yHusB., 117 xx. 2 (1957). 


\ 
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oxruaye Akagemun nwayr CCCP 
1959. Tom 128, Ne 2 


\ PEOJOVH A 


E. H. AHAHOBA 
KAUITMPOBCKASA MW KPEKMHICKAS NJIMOWEHOBBIE ®JIOPbI 
(II pedcmaereno axadeuuxom B. H. Cykaueeum 3 IV 1959) 


UBaliaTb MATb JIeT TOMY Ha3afl, H38y4ad CeMeHHbIe (opp Hu3OBOrO IJo- 
ipkpa, TI. A. Huxurun B oGHaxenusax Cryyenemkoro HM pyrux oBparos, 
OAMMXCAH B paHoHe Yr. Cpl3paHH, OOHapyXHJI MbWIbILyY XBOHHbIX: Picea, 
ies, Pinus sp, u Pinus spy. B CryjeHemkom oxBpare culo, covepxaliuit 
VIbILY XBOHHbIX, TepeKppiBaer BpiemeHHyio A. I]. [lapnoppmm kumMepuit- 
vio Tommy. KomnmuieKc MbWIbibl XBOMHbIX IPH OTCYTCTBHM Apyrux opm ykKa- 
aeT, 10 MHeHuio I]. A. Huxutuua, Ha xBOHHOJeCHOH HIM, MOXKer OpITb, 
PKHbIM THM WIHOWeHOBON cha3pr ((*) cTp. 70). OH mosmaraeT, uTO crpaTurpa- 
HecKH 9TH (OpMbI MOryT OTBeYaTb KOHILY aKkuarbila, T. €. COOTBETCTBOBATb 
bKHOKM (base LlentpawbHouw uepHO3eMHON OOacTH. 

|OTH, XOTA HW uUpe3BHIUaHHO CKYIHbIe, MaHHbIe WaMu BO3MOxHOcTD IT. A. Hu- 
YHHY CllelaTb COBEPLIeCHHO MpaBMJIbHbI BbIBOA OO OCHOBHOM XapakTepe pactTu- 
IbHOCTH B HCCJI€JOBaHHOM paloHe Ha OnpeesIeHHOM STaMe MuMolena. 

| Jina TlopomKpa fauupre I]. A. Huxuruna octaBasucbh eHHCTBCHHbIMH 
moTb No 1954 r. Baarowapa mpou3BeeHHbIM B CBA3H C OFPOMHbIM pa3sMaxOM 
OHTeJIbCTBa THApocoopyxeHul B [loBounKbe OObUIMM YTeo/OrHyecKHM U 
MeOHTOJIOPMYeCCKHUM HCCIeEOBaHHAM B PYyKaX MaJIeOHTOJIOTOB COcpesOTOUMICH 
HHeHIUHH MaTepHaJl, MOSBOJIAIOWMHH W3Y4YHTb TOCJIOHHO BCIO IJIHOMeHOBYIO 
uly ocaqkos. B oco6eHHO BbITOJHOM NOJIOKCHHH OKa3aJIMCb MaJIMHOJIOrH, 
KaK Ha IIPOTAKeHHM BCeH MJIMOMeCHOBOM TOM, LocTuraroujel ua Boure, 
alone Camapcxoi Jlyku, Oosee 200 M, ocaqku cogepxasM OoJIbuWICe KOUIH- 
tTBO MCKOMaeMOH IIbIJIbILbI. 

| Msyyuenue rryOoKuX CKBaxKHH, BCKPbIBaloulux 200-MerpoBylo TOJIMLYy MJIMO- 
HOBLIX OCAIKOB, ObIlIO MpOM3BeqeHO HaMH Jia CamapcKxou Jlyku B panone 
[KyiOpuuepa (1). IImmowenoBpie OTIOKeEHUA U3yVaIMCb HAMM TakxKe B paHoue 
\Yupanoscxka (2), swKHelt Kampr (°) 4 B okpecTHocTax r. CpI3paHu. 
-Kuneupckue culo B palione Camapcxonu Jlyxu usyuasnch Taxme M. H. Tpu- 
ako (+). CemeHHpre dioppr TlopoumKha w HMxKHeH KaMpl OblwiH MpoaHasusu- 
pau II. HW. opodeesnim (° “) *. 

Takum o6pa3om, B HacTosljee BpeMA MMeeTCH yxKe MOcTaTOYHO OoUbIION 
TepHadl, MO3BOJAIOULMH BOCCTaHOBHTbh KapTHHy pacTuTesbHoro noKposa IIo- 
WDKbA Ha MPOTSHXKeCHHM JIHTebHOrO MIMOWeHOBOrO NepHoa WH MpocJeqHTb 
) SBOJIOWMIO H CYKIeCcHH. 

B wactosmeit paOore Mbl XOTHM JONOJHUTb CBeCHHA O MIMOMeHOBOK dslope 
PACTHTEIbHOCTH Ha OCHOBAHHM Pe3YJIbTATOB M3YYCHHA MIMOIMCHOBIX OTJIO- 
‘HHH B OKpecTHOcTAX Tr. CpispaHH, NpousBexeHHoro Hamu B 1950—1951 rr. 
matepuanam M. Tr. Kunuanu u A. JI. Kom6ytTosa. Bcero 6pi10 ucceOBaHO 
“O6pasilop pasHoodpasHEIx oTmoxKeHuH. HanOonee Ooratnle MbIIbiol OKasa- 
Cb, KaK HM CJIeOBalO OXKMAaTb, TOPPAHUHKA UM JIMPHUTH. Huxe Jano KpaTKoe 
McaHue MaJIMHOJOTHYeCKHX KOMIIJICKCOB. 


* K comameHHio, HCKoMaemble ceMeHa HM Tofbl OOnapyxeubl IT. YW. Topodbeesnim TombKo 
1 [BYX U3 MATH FOPH3OHTOB KHHEMbCKOM TOV, a AKYAPbIIbCKHE M alWepOHCKHe OCaKH HM 
sce He H3yUaJIHCb. 
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Kammupospekaad Oaopa 


Iloc. Kammuposka pacnojaraerca Ha mpaBom Gepery p. Bourn, B 12 k 
1oxkHee Lf. Cpi3spaHH. O6pa3ilbl NOpoy, nepefaHHple HaM JIA HCCeLOBaHHA,| 
Opin oroOpanpt M. T. Kunuanu u A. J. Kou6yTospmm u3 o6naxeHHi B OOpTy 
oBpara, Tle BCKpbIBaeTCA TOVIa MecKOB H cyneceli MoujHocTbIO 18 m. Beere 
3fecb uccyleqoBaHo 9 oGpason. TIbwibyy coxep2xasmH Bce OOpaslibl NOpos, HC 
OCOOeHHO OOJIbIMOE KOJIMYECTBO MIbWIbIbI OOHAPy2KeHO ObIIO B MpocsoKe JMT- 
HHTOB. 

B nmasmuousoruyeckom KommueKkce 88% cocTaBJIAeT MbiIbla IPeBECHbIX I0- 
pox, 3% mbWibla TpaBAHMCTEIX pacTeHuli, 4% cnropbl MaNopoTHUKOB u 5% 
CHOpPbI MXOB. 

Cpeluv MblIbilbl PeBecHbIX NMOpO JOMMHUPYIOT MbWIbUeBbIe 3epHa eH Us 
cekuuH Eupicea. Ha BropoM MecTe CTOHT MbWIblla COCHbI OOOMX MOPOOB. 
B oueHb HeOOJbUIOM KOJIMYECTBE BCTPeyaeTCA IblIblla TCYPH, WHXTbI WM WMpPOKO- 
JIMCTBEHHbIX NOpod. XapakTepHO MpucyTCTBHe CAMHHUHEIX 3epeH AMepBUUJVIBI, 
Cpelu manopoTHHKOB OGHapyxeHbI cnoppr Osmunda. Hue mometsaetca cin: 
COK ompejeuleHHbIX (OPM MH MX NMPOWeHTHOe COOTHOLMEHHE: 


Tsuga sp. 2 ) Chenopodiaceae gen. <1 
Abies sp. 4 Compositae gen. <i ~ 3% 
Picea sp. sec. Eupicea 77 Artemisia sp. ae 
Pinus sp. s/g Haploxylon 5 Filices <1 
Pinus sp. s/g Diploxylon Polypodiaceae gen. <1} ~ 4% 

(cf. P. silvestris) s Osmunda sp. <1 
Betula sp. if 88% Bagst 

; yales A 

Alnus sp. 2 Sphavamna’e \ ~ 5%, 
Quercus sp. | PHag PR: 3 
Ulmus sp. ~3 
Tilia sp. J 
Diervilla sp. a 
cf. Evonymus sp. <i 


{| 

B mpenapatax H300HJ1yIoT OOPbIBKH paCTHTeJIbHbIX TKaHeH, e@IMHMUHBI 
Ne€PpeOTJIOKeHHbIe Me3O30HCKHe CNOPbI. 3a HCKJIIOUeCHHEM TMOCeAHUX BCA MbWIbIa 
MMeeT OJMHAKOByIO cTeneHb (poccnuinsanuu. IIbwibneBpie 3epHa YIMJIOLI[eHbI, 
HeKOTOpbie CMATHI. I[BeT MbWIbIbI 2eJITHIM, WO TeMHO-2xKemTOrO. MHTeHcuBHOCTB 
OKPaCKH IIbWJIbIbI, BO3MOXKHO, CBA3aHa C OOMJIMEM CPraHHyecKOrO BelllecTBA, 


pacTBOpeHHOrO MO AeHcTBHeM XHMMYECKHX PeaKTHBOB Mp TexHuYecKOH O6- 
pa6orKe oOpas3ios. 


| 
KpekKnauTrek aa” oro pa q 
{ 


Tloc. Kpekuur pacnovioweH k ceBepy or moc. Kammuposxka. 13 o6naxennit 
B OopTax oBpara, BocTouHee moc. KpeKuHr, Ob1I0 OTOOpaHO Ha MbIIbIeBOH 
aHamu3 11 oOpasijoB nopog. HanOoupuiee KouIMYeCTBO MbIIbII COmepxKay 
oOpasupt NeNe 203 u 209, B3aTbie “3 TOPpAHMCTHIX Mpocoek. 

O6pasen Ne 203. Ospar socrounee noc. Kpexuur. Tlopoza — 
CHJIbHO Pa3JIOXKUBIIMHCA, MWWIOTHbIM TOPPAHHK. OOpasell B3AT Ha BEICOTe 9,60— 
9,68 Mo. | 

B maiMHOOrHyeCKOM KOMMJIeKCe TOCHOACTBYeT MbWIbIla APeBecHEIX MOpoL, 
cocTaBiaonad 85% BCel MbIWIbILbI, MbIIbIa TPaBAHUCTBIX pacTeHuli nowy Kyc- 
TapHukoB Jocruraer 10%, cnopbr NanopoTrHuKoB 3%, cnopEl MxoB 2%. Bcero 
noycunTaHo 480 MbWIbleBbIX 3epeH. 

CpeM MbWIbUbI APpeBeCHBIX MOPO FOcHOsACTBYy1Olee NOMORKEHNE NPUHAMIEXKUT 
bbe eH H3 ceKUHM Eupicea (55%); sHauNTebHOe yyacTue B CieKTpe MpH- 
HHMA€ET IIbIJIbUa COCHEI. B HeOOJIbUIOM KOJMYeCTBe BCTpeyaeTCA MbWIbUa TCYTH, 
MMXTbI, BA3A H HEKOTOPbIX APyruXxX ApeBecHEIxX NOpoy (cM. cnHCOK). 
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iga sp. 3s) Typha sp. <<a ae) 
es sp. 1 Myriophyllum sp. | 
ea sp. sec. Eupicea a9) Cyperaceae gen. 5 | 
i spp. 25 85% Ranunculaceae gen. <i, { 100 
ula sp. 2 Chenopodiaceae gen. el 0 
US Sp. 14 Umbelliferae gen. <pl | 
mus Sp. <i a) Compositae gen. << il 
Artemisia gen. Selah 
Filices 
Polypodiaceae gen. ! ~ 3% 
Athyrium sp. 
Bryales 
epacuin spp. \ ett 


B mpenapatax Macca OOpbIBKOB PAaCTHTeIbHBIX TKaHeli. EXMHHUHbI Me30- 
HCKH€ MepeOTJIOXKeHHBIe CHOpHI. 

O6Opas3en Ne 209. Ospar socrounee moc. Kpexuur. Tloporza — 
IbHO Pa3JIOKUBIIMUCA TOPPAHUNK TIMHUCTHIM Cc MpocJOAMM CynecH MH Mecka. 
jpasel, B3AT Ha Bpicote 12,0—12,05 m. Bcero nogcuntano 440 mbwiblileBbrx 
eH. 

TlanMHosornueckuit KOMMeKc aHaJOrMyeH BpILeomucaHHomy. B HeM Tak?Ke 
MHHMPYeT MIblWIbla JpeBecHbIX Mopox, cocraBasaioulat 72% Bcel MbIVIbILEI; 
Iba TpaBAHMCTHIX PacTeHu ocruraer 19% 3a cueT TOBOMbHO OOIbWIOTO 
| Sea MblWibubt Typha sp. OcTasbHble KOMMOHEHTHI CIOPOBO-MbIJIbIeBOro 
*KTpa MMEIOT Te %Ke COOTHOMICHHA: CHOPb! ManopoTHHKOB cocTaBastoT 4%, 
bpbt ccbarHOBbIX H 3e/IeEHBIX MXOB 5%. 

'Cpenu MbWIbIbI ApeBecHbIX MOPOA Takxe TOCcnOAcTByeT MblIbia eH. 


482 Sp. | ) Filices <1 ) 

les Sp. 4 Polypodiaceae gen. aod Rey 
be sp. sec. Eupicea 56 Aspleniaceae gen. Sef j i. 
lus sp. s/g Harloxylon 3 Lycopodium sp. Al 

: i 28 
ee ecosunel yoisan s cera } ~ 
mula sp. 2 ne 
lus Sp. 6 
mus sp. il 


| Typha sp. 1 
Sparganium sp. a 
| Myriophyllum sp. < 
| Gramineae gen. 

Rumex sp. c< 
Compositae gen. << 
Artemisia sp. <a 


\TIpemapatp nepenomHeHbl OOpbIBKaMH paCTHTeJIbHbIX TKaHell. EquHuuHO 
[peyaiorca NepeoTsoxKeHHEIe Me3sOs30licKue M MepMcKHe (opMbI. 

|Pacuuctka Ne 123. O6pas3en Ne 6 B3aT Ha BpicoTre 5,15—5,25 M. Ilo- 
ka —rviwHa TeMHo-cepas. Bcero nogcuutaHo 383 MbIJIbUeBbIX 3epHa. 


| Cyperaceae gen. <1 ) 

goa SP. 2) Chenopodiaceae gen. <o. . 50% 
S Sp. 4 Umbelliferae gen. <a “ 

ea sp. sec. Eupicea 93 Artemisia sp. <1 ) 

Lis cf. silvestris 38 Balices <1 

us s/g Haploxylon 6 90% Polypodiaceae gen. ail 

i Sp. iS; Adiantum sp. (?) aun oS PM 
eae S 4 Aspleniaceae gen. <il J 

; Bryales 4) 

“ee © } Sphagnum spp. \ 2% 


EnMHHMUHBI TMepeOTsOx*KeHHbIe Me3030HCKHe cmopbEl. CoxpaHHOCTb MbWIbIIbI 
bouaad. Bea mbibila OMMHAKOBOH cTeneHH occHIM3alHH. OOpasiibl TeMHO- 
bIX TMH (O6 pa3enm Ne 4) u neckop (O06 pase Ne 5) u3 pacuucTKH 
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Ne 123 cofepxaT TOT xe MaJMHOJIOPHYeCKON KOMMJIeKC, HO C MCHBIUKM cose 
2KaHHEM IIbWJIbLLBI. 

TipupeweHHpie BbIe CHMCKH ONpeevIeHHbIX (OPM MIbWIbIbI H a polenta 
COOTHOUWeHHE NOCeHHUX C JOCTATOUHOH ACHOCTbIO CBHJIETEJIbCTBYIOT O TOM 
UTO B 3IOXY HaKOMMJICHHA UCCIeLYeMbIX OCaKOB B palione CpispaHu rocnoy 
CTBOBaJIH TaexKHbIe seca. OcHOBHOH secooOpasyioWieH Nopofmok syecb Obiia 
10-BAJHMOMY, eJib Tuna Picea excelsa. 3HayNTebHaA NPWMECb MbWIbIUbI COCE] 
TOBOPHT O elle AOBOJIbHO OOJIbLIOM yYAaCTHH COCeH B accOMMalWAX XBOHHBI 
mecos. HeGouipmice yyacTHe, BEpOATHO, NPHHHMaJIH Takwe T€EMHOXBOHHbIe 110 
pObl, Kak NuXTa u Tcyra. CyiA NO HECOJbINOMY KOJIMYECTBY NbIVIbUbI WHPOKO 
JIMCTBEHHBIX MOPOA B CMeKTpe, NoceqHHe, BUAMMO, HUIpatH He3sHayHTeJIbHY? 
pOb B PaCTHTeJIbHOM NOKPOBe BOMOPaseJIbHbIX MPOCTPaHCTB. 

Ha ocHOBaHHH M3yY¥eHHA HCCJeyeMbIX CCaKOB MaJIMHOJOrHYeCKHM ME 
TOJOM MOXKHO ClelaTb PA BLIBOAOB OO HX BoOspactTe. 

TIpu mocueqoBaTesIbHOM W3YY€HHH CHOPOBO-MbIWIbIEBbIX CI€KTPOB BCE 
TWIHOWeHOBOM TOM B Tlopom«Kbe H HH30BbAX KaMbl aHaJIOrHUHbIM ONMCAHHOM 
CHeKTp OblI MOMyYeH H3 akUarblJIbCKHX JIM, BOSMO%KHO, CHHXPOHHBIX 4] 
BePXHEKHHEJIBCKHX OCa{KOB. OT COKOJIbCKOFO KOMIMJI€KCa KHHeJH OH OTJE 
yaeTcd, mpexye Bcero, Coulee CO€MHEHHbIM COCTABOM 3a CUET 3HAYHTeJIbHOr 
COKPalleHHA POJIH WHPOKOJIMCTBEHHBIX NOPOA, a Take MNHXTbI HM TCYTE 
TakuM o6pa30M, HauaBlleecA B BepXHEKHHEJbCKOe BPeMA MOXOMOMaHHe Ell 
6oee YCHJIMJIOCb B akUarblJIbCKoe BpeMaA. 

OnucpipaeMbId B HaCTOAMeH CTaTbe MavIMHOJIOrMYeCKHH KOMMJIEKC OUeH 
XOPOIO KOppesHpyeT CO CNeKTPOM H3 aKUarbWwIbCKHX — BepXHEKHHEJIbCKM) 
cmoeB paloua IlozBanpa (?). Mocnequun ormuuaetca TOKO COMLIUMM yUaCTHE: 
CHop SK3OTHYECKUX NanOpOTHHKOB. CocTaB %Ke UM MpOWeHTHOCe COOTHCIUEHH 
TIbIJIbIUbI JPEBeCHbIX NMOPO MOMHOCTbIO CCOTBeTCTByIOT KalinupoBckomy 
KpeKWHIcKOMy KOMIVJIe€KCaM. 

TakuM O6pa30M, HHTepnpeTaluA BospactTa UCCeLYeMbIX OCAKOB Cblwia, MC 
BuuMoMy, fava IJ]. A. HuknTHHbIM B CCHOBHOM COBeplleHHO NpaBHbHo. Ma 
X%KHO CielaTb TOJIbKO HEKOTOPy!lO MoNpaBky: UCCeMyeMbIe OCaNKU COOTBETC}| 
BYIOT, CKOpee, He KOHLLY akuarbiia, Kak nonaram I]. A. HukutTun, a Hu3aM en 
WIM Jaxke CaMbIM BepXaM KuHeJH, KOO K KOHILY akyarbiia B NasIMHOJOrHYeCKH: 
cneKkTpax paloHa Camapcxou Jlyku 3aMeTHO yBesIMYeHHeE KOJHUECTBA MbWIbIL) 
Pinus silvestris H HeEKOTOPbIX WWHPOKOJIHCTBeHHBIX MOpos; mocseqHee xe, MC 
BHJMMOMY, O3HauaeT Tepexof K Goslee CyXOMY H HECKOJIbKO Gosee TeNMJIOM| 
KJIMMaTYy B€PpXHEMVJIMOMeCHOBOrO BpeMeHH. B STOM Halli JaHHbIe XOpOLo cc 
riacyioTca c MaTtepHasamu A. A. Unrypsesol aaa lOxuoro IIpenypanpa (% 


| 


Iloctynuso 
2 IV 1959 
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JTokxagn Akanemun nwayx CCCP 
1959. Tom 128, Ni 2 


PEOAOVH A 


Ml. A. KAPMIOB, A. H. JIAMIEHKO, M. A. HEUAEBA 
u B. WH. WEBYEHKO 


BPAXHOMOMbI YPAJIbBCKOFO THMA B AEBOHCKNX 
| OTJIOWKEHHAX CTAJIMHEPARCKOM OBJIACTH 


(ITpedcmaeaeno axademuxom J. B. Haauexunom 8V 1959) 


| Cpeque- wu BepxHedpanckue oTsoxeHua CramMHrpanckol o61., B TOM 4nCIe 
|Ha /KUPHOBCKOL MoWlaqu, coyepxat PayHy, XapakTepHylo JIA COOTBETCTBYI0- 
MX OTJIOKEHHM WeHTPaJbHbIX OOacTei. Ho Ha JIMHeBCKOM NOJHATHH, pac- 
)vIOXKCHHOMB 15 KM BocTOUHee PKMPHOBCKOH MIOWaM, B BepxXHel MOOBAHE 
PaHCKOrO Apyca BcTpeyena chayHa OpaxHnonod, BecbMa G1M3KaA K cbayHe CaM- 
)HOBCKOFO, ACKbIHCKOrO H OapMHHCKOTO TOpH30HTOB Ypaiia. 
| B 6ypopato-ceppix, OHTYMMHOSHBIX, TOHKO3€PHUCTbIX H3BECTHAKAX, BCKPbI- 
jpIX CKBaxKHHOK No 30, B uATepBale 2337—2342 M nu B CKBaxkuHe Ne 32, B UH- 
ppBanax 2276—2281—2286—2295 Mm scrpeyeHb! OpaxMonogb, copaMuHH- 
&PbI WH OCTPaKoOJpl. 
| A. H. JlamenKo orciofa onpenenent: Stropheodonta latissima Bouch., 
thonetes ex gr. setigera Hall, Striatoproductus ex gr. sericeus Buch., Gypi- 
jula ex gr. brevirostris Phill., Liorhynchus ex gr. biplicatus Nal., Hypo- 
nyridina cuboides Sow., H. ex gr. semilukiana Nal., Pugnax ex gr. acumi- 
ata Mart., Atrypa ex gr. alticola Frech, Spinatrypa ex gr. planosulcata 
Vebst., Sp. tubaecostata Paeck., Sp. ex gr. bifurcata Mark., Eoreticularia 
«x er. koltubanica Nal., Tenticospirifer ex gr. tenticulum Vern., Pyramidalia 
tf. simplex Buch. nu gp. 
_ Silecb xe BCcTpeyeHb! OcTpakogbr Bairdia quarziana Eg., Acratia siratchoica 
tg., Knoxiella aff. sviridenkovae Nech. in litt., Ampuloides aff. verrucosa 
fol., Donellina aff. grandis Pol., Knoxites menneri Eg., Mennerites ex gr. 
winordensis Eg., a Takxke oTfebHBIe (opMbl (@opamuuHndep us cem. Lageni- 
rae. Buu3KMM KOMIMVJIeKC OCTpakoy B CKBaxkuHe Ne 31 npocnexuBaetca Cc Pily- 
MHbI 2606 M, KOTOPad NO KapoTaxy cooTBeTcTByer TviyOuHe 2550 M CKBa- 
KHHBI Ne 30. 
_ Tlourm sce mepeyncseHHpre OpaxHonosbl BCTpeyaloTcA B CaMCOHOBCKHX 
WIOAX WM HWXKHEl YaCTH aCKbIHCKUX cloeB Ypaua (*, *). 
5B. II. Mapkoscxuit, mpocmorpesminl sty Ke KOJWIeKMHIO (ayHbl, CUMTAeT 
fe MeHypIMcKolH. Ilo yHuduunpoBaHHol cxeme 1951 r., camMcoHOBCKHe H MeH- 
(bIMCKHe COM OHOBOSpacTHH!. A. VM. JIlamenKo xe CUMTAeT CAMCOHOBCKHE CJION 
(OJIOXKE MCHJbIMCKHX. 
| BecbMa 6u3kui KoMMueKc Opaxuonogx onpenenen A. V. JIamenxo xu 
’. Il. BaraHopoli u3 BepxHel uacTH MeHJbIMCKHX csloeB Tatapcxoh ACCP. 

B cxspaxune Ne 21 AxtauicKkoi macmaqu, B uHTepBane 1529—1536 Mo, 
. VW. JIsmenko onpezenensi Schizophoria ex gr. bistriata Tschern., Stropheo- 
onta latissima Bouch., Hypothyridina cuboides Sow., Pugnax ex gr. acu- 
inata Mart., Spinatrypa ex gr. tubaecostata Paekc., Adolfia ex gr. zick - 
ack Roem., Eoreticularia ex gr. koltubanica Nal. (’). 
Ilo yanupm I. II. Baranoson (1), B6mu3u 2. Kyau B BepxHel YaCTH MeH- 
\BIMCKHX CJloeB BceTpeyeHE! Stropheodonta latissima Bouch., Chonetes aff. 
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setigera Hall, Striatoproductus sericeus Buch., Hypothyridina cf. cuboide 
Sow., Atrypa posturalica Mark. u ap. Kak BuqHO M3 4M3/102%KeHHOrO, KOM- 
wieKc 6paxuonog, BcrpeyenHpili B JIMHeBCKUX CKBaXKMHAX, BeCbMa O/M30K K 
KOMIWIeKcy ayHbl BepxHef aCTH MeHJIMCKHX CJoeB TaTapHH, KOTOpy!0) 
A.sH. JIamenko u C. B. Tuxomupos BbIeJIMIOT B CaMOCTOATEJIBHbIM CTpaTH- 
rpauyeckuli TOpH30HT M COMOCTAaBAAIOT C CaMCOHOBCKHMM cJIOAMH Ypada/ 
HM aJlaTbIPCKAM TOPH3OHTOM IleHTPaJIbHBIX OOacTeH PyccKoH mulatpopMet. 

VY3 2Toro KOMIMIeKCa TOJIbKO HeMHOrMe BHI, a HMeHHO: Stropheodonta 
latissima Bouch., Chonetes ex gr. setigera Hall(=Chonetes aff. menneri 
Ljasch.), Striatoproductus ex gr. sericeus Buch., Spinatrypa ex gr. tubaeco- 
stata Paeck., Tenticospirifer ex gr. tenticulum Vern.— Bcrpeyatorca B 60- 
jlee 3anaqHprx palionax CrammurpaycKol o61. u B LleHTpaJibHbIxX paloHax 
Pycckol muatdopmpt (°, °, %). 

U3 wux nepBpre 2Ba Bua BBIMe alaTbIPCKOrO TOPH3OHTAa He NOAHUMMAIOTCA, 
a OCTaJIbHbIe BCTpeyaloTcad KaK B aJlaTbIPCKOM, TaK UM B BbillleslerKall\uX, BOPO- 
H@KCKOM HW €B/IaHOBCKOM, Tropu30HTax. OcTpakosEl, BcTpeyeHHbe B JIMHeBO, 
PaCIpOCcTpaHeHbI MPeHMYLIeCTBeHHO B OTJIOXKCHHAX BepxXHedpaHcKoro MOb- 
apyca (*, °). 

OyuHako B JIMTepaType HMeIOTCA JaHHble O TOM, 4TO OHH MOABJIAIOTCA He- ' 
CKOJIbKO paHblue. Takue cbopMpl, Kak Knoxites menneri Eg. u Donellina gran- 
dis Pol., ncrpeyenpt B JIbICKOBCKOM ONOPHOM CKBaxKHHE, B Madke CEMHJIYKCKUX 
PIMH, MOJCTHJIaIOUlMX M3BeCTHAKH aJlaTbIpcKoro ropu3onta (1°). Bairdia quar-! 
ziana Eg. u Acratia siratchoica Eg. Bnepspe onucaHpr B. IT. Eroposnim us 
cpeqHe uwacTH cupayoricKoro ropu30HTa THMaHa, KOTOpOMy COOTBeTCTByeT 
alaTbIPCKHH TOPH3OHT WeHTpaJIbHEIX OOacTeH PycckoH maTpopMbl H CaMco- 
HoBcKHe con Ypasa (4, °). YNOMAHYTHIe BIE YeTHIPe BHA OCTpakoOl BCTpe- 
YeHbI B OTJIOXKCHHAX BePXHeH YaCTH CEMMJIYKCKOFO TOpH30HTa (asaTbIPCKHH To- 
pusout no A. VM. JlamenKo), B KAKHHCKOM ONOPpHOH cKBaxKuHe (1°). Mennerites } 
svinordensis Eg. omucan B. IT. Eropossim u3 cBuHOpaAcKuXx ci0eB ImaBHoro 
jesouckoro noma. Mmea B Buy, 4TO npesctraBuTentu poga Stropheodonta, no ; 
HalMM JlaHHbIM, Hurge Ha Pyccko nmatdopme BbIlle OTMOXKeHU alaTEIPCKOTO- 
TOPpH30HTa He ObIWIM BCTPe4eHbI, HaNpalIMBaeTCA BbIBOA, YTO TOJIULa, OXapak- : 
TePH30BaHHaA NepeuHceHHOH (bayHOl, COOTBeTCTByeT aJlaTbIPCKOMYy TopH- ' 
30HTy. B To 2xXe BpeMA MpH CpaBHeHHM MOLIHOCTeH cpeqHe- H BepxHedpaHCKHX 
oTjoxKeHHH )KupHosckonw uw JIMHeBCKOM Muollalkel Ka3as0cb Obl Gomee ecTeCT- , 
BeCHHBIM COMOCTaBIATb TOJMLY, COMepxallyio yKa3aHHyio (payHy B paspese 
JIuHeBO C BOPOHEKCKHM TOPH30HTOM PKHPHOBCKOH NMoulaqH. 

HeckouIbKo BbIlle, B HHTepBasle 2999—3009 m, B cKBaxuHe Ne 30 B MeuKO- 
OGJIOMOUHEIX (IMIC€BJOOJIMTOBbIX) H3BECTHAKAX BCTPedeHa HeECKOJIbKO UHaA (pa- 
yHa Opaxnonog, Popamunndep u OcTpakoy. Orciogza onpesesteHb 6paxMonospl 
Chonetes ex gr. setigeraiHall, Gypidula ex gr. brevirostris Phill., Pugnax 
rigauxi Mark., Spinatrypa ex gr. tubaecostata Paeck., Theodossia? sp., 
Athyris cf. nobilis Ljasch., @opamunudeprr Eonodosaria evlanensis Lip., E. 
rausera Lip., E. stalinogorskii Lip., Eogeinitzina devonica Lip. uw ocrpaxkogpi 
Acratia aff. evlanensis Eg., Bairdia naumovae Eg., B. quarziana Eg., Apar- 
chites crassus Pol. 

TlepeuucuieHHBIH KOMMJIeKc OpaxHOmOk MMeeT HECKOJbKO GOoee MOON 
oOHMK, a tbopaMuHudepbl HM oOcTpakob, Mo 3aKkmouenuio M. A. Heuaesoii, 
CBUJeTeJIbCTBYIOT O €BJIAHOBCKO-JIMBEHCKOM BO3pacTe BMeIalollHX UX OTJIO- 
Keun (?, °). 

TloxppiBarorca 3TH oTmoxKeHUuA 10-MeTpoBoH nNa4yKOl OUTyYMHHO3HEIX TCMHO- 
KOPHUHEBHIX, MOUTH YePHbIX MepreseH cfcayHol Hyolites sp., Buchiola sp., 
Bactrites sp., Pelecypoda, Lingula sp. 

Benuertexailad Toa (pancKoro apyca JlMHeBCKOL MOA, MOLLHOCTHIO 
100 M, cil0xKeHa B OCHOBHOM MeJIMTOMOP(HBEIMH H TOHKOSePHUCTHIMH, Ppexe crycT- 
KOBLIMH, OYypOBaTbIMH, OMTYMMHOSHBIMH M3BeCTHAKAMH C MHOFOUMC/eHHO!t 
dayHou Lingula sp. U3 nmxuet vacru Tom c rayOunEt 2220—2229 m B cKBa- 
*xuHe Ne 32, coorsercrBylomleH riyOuHe 2258—2267 m cxBaxunEr Ne 30, 
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I]. MapxosckuM onpejestenbt Opaxuonogn Schuchertella cf. devonica 
Irb., Pugnoides cf. triaequalis Goss., Cyrtospirifer sp., Liorhynchus sp. 
SCb #%Ke BCTpeyeHbI ocTpakofHl Bairdia aff. quarziana Eg., Gravia sp., 
ratia sp. Ilo 6paxnonogam Pugnoides cf. triaequalis Goss., a Takxe m0 Mo- 
KEHHIO B Pa3pe3e Ha3BaHHbIe OTJIOKEHHA MOLT ObITb CONOCTaBJEHbI C Oap- 
i ae cmoamu Ypasa. Schuchertella cf. devonica d’Orb. serpeuaerca 
epxHepaHcKoM Nokbapyce CrasmurpaycKon 061. Ocrpakogbl uMewT TakKxKe 
DXHepaHcKul OOK. Ilo nomoxwKeHHIo B paspese GOapMHHCKHe OTMOKeHUA 
*KHO CONMOCTABMTb C BeEPXHeli YaCTbIO €BJIAHOBCKO-JIMBeHCKHX Cc0eB CraJiMH- 
BICKOH OO. 

CxoycTBo dbayHbI BepxHeli mOOBHHEI’ :bpaHcKoro sapyca pa3pe3o0B JIMHeBo 
pala CBUeTeIbCTByeT O IMpOKOH cBa3H OacceliHos [IpuKacnulickol Bna- 
Hbt H YpaJla HW O HaJIMuMH ONaFONPHATHBIX YCJOBU IA CyllecTBOBaHHA 
H3KHX KOMIMJIeKCOB dayHbl. Pe3skan cMeHa cballu uw dayHbl Mpoucxoguua, 
BHMMOMy, B 30HeE pa3ioMa (dbyHaMeHTa, Ha yuacTKe Mexjly JIuHeBo u 
ee srk re B 9TO BPEMA Pa3sBHBaJlaCb HOPMaJIbHad (payHa, XapakTepHaa 

WeHTPaJIbHEIX OOJacTeH Pycckoh nuatTdopMpl. M3mMenenue ycsloBult ocayKo- 
bA30BAHHA COMPOBOKAalOch 3HAYHTEJIbHbIM YBeJIHYCHHEM MOL[HOCTel COOT- 
\CTBYIOUIUX OTJIOXKeHHH B palioHe JIuHeBo. 


LlentpaitbHaa Hay4HO-HccieqoBaTebcKad maOopaTopHA Toctynu0 
| YmpaBeHHa HedTAHOM HM Ta30BOl MpOMbILIeHHOCTH 5 V 1959 
| CranmurpaycKoro Copeta Hapo,Horo xo3siicTBa 
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PEOJIOFHA 


E. ®. KYTY3KHHA 


MATEPHAJIbI K CAPMATCKOH ®JIOPE APMABHPA 
(ITpedcmaeaeno axademuxom B. H. Cyxauesoim 1 VI 1959) 


r. ApMapupa Bnepsble ynomunatT B 1926 r. A. B. Janos u B. I]. Konecuuxon 
(?). B 1939 r. HW. B. Tanu6unpm (*) Opiuiu mpousBeeHbl MepBble COOpbI pacTH- 
T@JIbHBIX OCTATKOB H CJlelaHbl mpeqBapHTebHbIe ompefenenun ux. Ilos4nee) 
yaCTb STHX KOJWIeKUM Oblia NpeqBapuTeIbHO onperesmena IT. A. MueqnimuBHIn. | 
Bospacr sto GoraTol mo BUOBOMY cocTaBy @lopbl JaTupyetca no PayHucTH 
yecKHM Jlanupim H. C. Bomkopoli (1) kak HWXKHAA YACTb BEPXHerO CapMmarTa. 


B Ppavou OKpecrHocteH r. APMaBupa cc LembiO COopa JONOJIHHTeEIbHOTO MaTepHasa. 
XapakTep BepXHeCapMaTCKHX OTJIOXKeHHH OKpecTHocTel r. ApMaBupa TOBO-| 
PHT O TOM, 4TO 3aXOPOHeHHe PacTeHHH MpOHNCXOAMJIO B IpHOpexKHOH YacTH Med 
KOBOJHOrO KyOaHCKOrO 3aHBa (*) cCaPMaTCKOrO MOPS, BAaBaBLeroca B KaBKa3- 
CKYIO CYLIY, OTKYa B 3aJIMB BMaasH PeKH, TaK%Ke NepeCHOCHBIIHe BMEeCTE C Nec- 
YaHO-IIMHHCTbIM MaTepHaJIOM PaCTHTEJIbHbIe OCTATKH. | 
Kapbepbi 2-ro KHpNMuyHOrO 3aBO0fa, OTKyLa OobUle!O YaCTbIO HM COOpaH uc=| 
KOMaeMbIM MaTepHadl, PaCMOJIOXKeHbl Ha IPpaBOM BbICOKOM Oepery p. KyOanu, 
HampoTuB r. ApMaBupa. 3yecb NOX YeTBePpTHYHbIMM CYrIMHKaMH OOHaKaloTCA 
BepXHeCapMaTCKHEe OTJIOXKEHHA B CuIeAYIOULeEM NOpsAKe: 
1. Ilecku kKBapleBble, CBeTJIbI€, WHaroHaJbHO cioucTHIe. MomHoctb 15 M. 
2. [aMHbI NeCYaHHCTble, CBETJIO-Cepble, TOHKOCJIONCTbIe, YaCTO TepeMerKalo 
ulHeca C NpocsioAMH Mecka. B ruiHHHCTHIX MpOcIOAX BCTPeyaeTCA PaCTHTeJIbHbIN 
jetput. (fOxkuee, OuuKe K Oepery pexn, B 1939 r. HW. B. Tlanu6uupim Opin 06-4 
Hap Yy2XKeH STOT Ke TOPH30HT 2a— 3HaYHTeMbHO OovIblleli MOWLHOCTH, OKOO 10M, 
C MHOFOUHCJICHHBIMA OTMeyaTKaMH pacTeHHii). . . . MomHoctps 1,0—2mM4 
3. Tleckw KBaplleBble, MeKO3epHucTble ... .- . . . . Mounocrs 2 Mm. 
4. Mepreab TOHKOCJIONCTHI, C oTMeUaTKaMH wucTbeB.. MoniHoctTb 15—20cm.# 
5. TaMubl mecuaHHcTble, TOHKOCJIONCTbIe, CBeTJIO-Cepble, YacTO mepeme 
»KalollvecsA C MpocmoAmMu mecka. B riMHax BCTpeyaeTCA PaCTHTeJIbHbIM eTPHUT. 
M OTHeYAaTKH JIMCTbeB, KOTOPbIe OCOOeHHO OOWIbHbI B HW2KHHX TIMHUCTbIX pO-) 
cllOAX ropusoHTa. B nocmeqHHX TakxKe MonafaiorTca cKeeTb! pbIO u3 cem. Ser- 
ranidae — Serranus sp. ind. (no onpegenenuto I]. I. Januapuenxo). Y camoli, 
rpaHHUbl CO CJleAyIOUHM TOPH3OHTOM OOHAPYyXKeHbI CKOMJICHHA PaKOBHH Vivie 
PETS sn ye eg ee fee eee 
6. Puna TemHo-cepas, nioTHaa. B Bepxuelt uacrn B~5O0 cM OT ropH30HTAa 5, 
BCTpeuvaloTcad OKAaMeHEJIbIE JPeBECHHbI MOXOM coxpaHHocTH — Taxodioxy- 
lon sp. (no onpegenennio HW. A. Uluaxunofi). . . . . Bugumas mouuocts 8 M. 
PacruTeJIbHble OCTATKH COOpaHbl MHOIO u3 ropusoHToB 4 (Kom. Ne 348) uv 5 
(ko. Ne 347a), UW. B. Tlanu6unpim — us ropusonta 4 (kom. Ne 348) u 2a 
(kom. Ne 347). Kpome kapbepoB KupnM4yHoro 3aBoa PpacTHTebHbIe OCTaTKH 
coOupanucb V1. B. Mann6nnpmm u no3qHee MHo1w Ha BopKyHOBCKOM MBICe (Kona, 
Ne 345), Haxoqatlemca npHOmusuTetbHO B 300 M K 3amajly oT Kapbepos. 3yeck 
MOKIy IBYMA CJIOAMH TBEPAbIX TO YOOBATO-CePpbIX AJIEBPOJIHTOB 3aKJIIOUeH CJIOH 
MJIOTHBIX CBETJIO-C€PbIX M€CYAHHMCTHIX TIMH C MaACCOH PaCTHTeJIbHbIX OCTATKOB} 
OPHeHTHPOBaHHBIX B Pa3JINYHbIX HampaBseHuax. Mectramu Becb CO cocTOHI 
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Cem. Polypodiaceae 
eridium sp. 

Cem. Ginkgoaceae 
nkgo adiantoides Ung. 
Cem. Pinaceae 


linus sp. 
) Cem. Gramineae 
(hragmites oeningensis A. Br. 

1 Cem. Typhaceae 
pha latissima A. Br Sia lis) 
Cem. Salicaceae 
alix integra Goepp. 

angusta A. Br. 

. varians Goepp. 

Hopulus latior A. Br. 

4. balsamoides Goepp. 

i Cem. Myricaceae 
Isl lignitum Unger 


Ml. .paleo-gale Pilar 

A. laevigata (Heer) Sap. 

Cem. Juglandaceac 
glans acuminata Ung. 

arya sp. 

|. Serraefolia (Gcepp.) Kraus. 

terocarya castaneifolia (Goepp.) Schl. 
Vyclocarya cycloptera (Schl.) Iljinsk. 

/ Cem. Betulaceae 
tula sp. 

arpinus grandis Ung. 

\Inus kefersteinii Ung. 


torylus sp. - 
Cem. Fagaceae 
tae orientalis Lypsk. f. fossilis 


uercus castaneifolia C. A. Mey 

. pseudorobur Kov. 

. neriifolia A. Br. 

jastanea atavia Ung. 

Cem. Uimaceae 

Flmus carpinoides Goepp. 

F. longifolia Ung. 

yelkova ungeri (Kov.) Ett. 

| Cem. Loranthaceae 
}oranthus praceuropeus Kutuzk. sp. n. 

Cem. Cercidiphyllaceae 
yercidiphyllum crenatum (Ung.) Brown 

Cem. Berberidaceae 
lerberis sp. 
Gem. Lautac eae 
aurus sp. 

innamomum cf. lanceolatum Heer 

-. polymorphum Herr 

| Cem. Hamamelidaceae 
famamelis miomollis Hu a Cheney 
iquidambar sp. 

. europaea A. Br. 

‘arrotia pristina Ett. 

1 Cem. Platanaceae 
‘latanus lineariloba Kolak. 

Cem. Rosaceae 


-melanchier sp. 
yracantha coccinea Roem. 
runus sp. 
,0sa Sp. ; 
Cem. Leguminosae 
) eaape knorrii Heer 
obinia regelii Herr 
ileditschia allemanica Herr 
eguminosites sp. 
Cem. Anacardiaceae 
otinus coggigria Scop. 

Cem. Celastraceae 
felastrus palibinii Kutuzk. sp. n. 
Cem. Aceraceae 


cer sp. 
. decipiens A, Br. 
Cem. Rhamnaceae 
izyphus sp. 
oP , Cem. Vitaceae 
itis sp. f 
Cem. Ericaceae 
thododendron sp. (cf. Rh. ponticum) 
‘accinium protoarctostaphyllos Kol. 
Cem. Cornaceae 
ornus cf. sanguinae L. 
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Ta6auua 1 (mpogomKenne) 


Cofepxkanuve B KommuseKce (%) 


KOJI. 
Ne 345 


KOJI. 
Neo 347 


KOI. 
Ne 347a 


KOM. 
No 348 


Geom. E bie nae eae 

Diospyros brachisepala A. Br. — 0 
Cem. Oleaceae 

Fraxinus inaequalis Herr 0,8 0 
F. grossedentata Laurent _ _ 0 
Ligustrum sp. (cf. R. vulgaris L.) — 0 
Cem. Asclepiadaceae 

Periploca angustifolia Kutuzk. sp. n. _— 0 


OG6ulee KOMHYECTBO OTMe4YATKOB B KOJIJICEKWHAX 337 600 104 50 


v3 cTeOlel H KOPHeBHUL KaMbIlla, CKPyYeHHOH KOPbl ABYOJIbHbIX WH COMepKUT 
Apa BbINOMHeEHHA MIOZ0B elunbE!, Juglans acuminata Ung. ut. Z. 


Bcero onpegeeno 63 Bua UCKOMaeMbIX pacTeHHH, H3 HHX 3 Bua HOBbIX 
Periploca angustifolia Kutuzk. sp. n., Celastrus palibinii Kutuzk. sp. n., Lo- { 


ranthus praeeuropeus Kutuzk. sp. n. Oco6eHHo uHTepecHa Haxogka Loranthus 
praeeuropeus Kutuzk. sp. n., BoepBble O6HapyxKeHHOorO Ha TeppHTOpHu CoBert- 
ckoro Coro3a. Ero coppeMeHHbIHd aHanior L. europaeus L.— pacTeHue-napa3ur, 
pactyujee Ha BeTBAX AyOos. 


Bo daope ApMasupa nosaBsaioulee GOMbUIMHCTBO COCTaBJAIOT ZBYJOJbHBIe © 


pacTeHHd. OJHOJOUIbHbIe BCTpeyatoTcH SHaAYHTeJIbHO pexke HM NMpeWCTaBJICH oI 


TlaBHbIM OOpa30M KaMbIIIIOM HM OYeHb peL\KO poro30m. OctTaTKW MamOpoTHHKOB, | 


THHKIOBbIX HW XBOHHbIX BCTPeYeHbI CJHHHUHO. V3 ABYOJIbHbIX LIe€CTb BHJOB Ha- 


CUHTbIBaIOT He MeHee 30 OTMeYaTKOB: Salix varians Goepp., Pterocarya castanei- | 


folia (Goepp.) Schlecht., Carpinus grandis Ung., Fagus orientalis Lipsky f. 
foss., Liquidambar europea A. Br., Platanus lineariloba Kolak. Taxue BuJbt, 


Kak Parrotia pristina Ett., Ulmus carpinoides Goepp., umeior no 10—I15 or- * 


meuaTKos. Ilo-BuquMomy, MepeuHcyeHHble pacTeHHA Mpou3spacTamH BOMM3H OT 


MecTa 3aXOPOHeHHA, B MPOTHBONOMOMKHOCTh OCTAIbHbIM BHAaM JBY]OJIbHBIX, | 


MIPHHECeCHHBIM H3AaleKa H BCTPeYalOIMMCA CMHHYHbIMU 9K3EMIIAPaMH. 
V3 29 cemeiicTB, IpeACTaBJIeHHbIX B APMaBUPCKOLi (pope, HanOouee MHOFOUNC- 
JeHuHpl cem. Juglandaceae, Platanaceae, Betulaceae, Fagaceae, Salicaceae. 


CoppeMeHuble aHaslorM (41H O1M3KHe K HMM BHI) OoubueH “actu apMa- | 


BUPCKHX HCKOM@eMbIX PaCTeHHM B HaCTOAUee BpeMA MpouspacraioT Ha Kas- 
Ka3e, TIaBHbIM 00pa30M B SakaBKa3be. UacTb COBPeMeHHbIX aHaOrOB pacmpo- 
cTpaneua B Cpequ3emHomopse, B Cpequeit u LOxKHon Eppone, a nexoroppie B Ku- 
tae, AnouHu u CepepHo Amepuke. 

Hckonaemple pacTuTesb'ble KOMOVIEKCHI Pa3M4HbIX PAOPOHOCHBIX FOpH30H- 
top ApMaBupa, Malo pa3smH4adch MO CHCTeMaTH4eCKOMy CocTaBy, pa3iM4aioTca 
rlaBHbIM OOPa30M KOJIMYCCTBCHHBIM COOTHOWIGHHeM OTACIbHEIX BAOB. 3axopo- 
HeHH1O ADMaBUPCKOH (Opbl NpeAMlecTBOBa Mpollecc AAHTeIbHOM Tpancnop- 
THPOBKH PaCTHTebHOrO MaTepHasa, O YM CBUAeTeEAbCTBYeT OOMJbHbIM pacTu- 
TeIDHEIM AeCTPUT MW HaMM4Me OTMCYaTKOB Pa3s0PBaHHbIX H CKPYYCHHbIX JIMCTbEB. 
BemekcTBue 9Toro, pacTuTebHbIe KOMaMeKch!t ApMaBupa He COOTBeTCTBYIOT OT- 
A@IbHbIM ACCOMUMAUMAM, A COBMEU[AOT J/eM2HTbI Pa3JIMYHbIX PaCTHTCbHBIX 
(bopMalua, T. e. no TepMunooruu V1. A. UnpuncKol (?) on oTHOCATCA K ecTe- 
CTBCHHO-NOJIMTONHBIM KOMIMIeKCaM. 

B pacruTebHOM KOMMJIeKce HHKHErO (PIOPOHOCHOrO ropu30HTa 5 BeTPeualoT- 
CAH PacTeHHA, KOTOPbIe, CYA MO HX COBPeMeHHbIM aHanoraM, ABAIOTCA TyiaB- 
HbIM 00)a30M OCTaTKaMM PaCTHTeMbHbIX TPYMMMPOBOK, CBOLCTBeHHBIX pa3zM4- 
HbIM BeDTHKAIbHbIM NOACaM. Tak, HampMMep, KpoMe mpHOpexKHOBORHOH pacTH- 
TeIbHOCTH (KaMBIW, poro3) H pacTeHHH, MpMypoueHHBIX K OeperaMm 4 JonuHaM 
pek (Pterocarya castaneifolia (Goepp.) Schlecht., Salix varians Heer, Populus 
latior A. Br., P. balsamoides Goepp.), Berpeyaorca Oyk, yOsl, rpa6, aceub, 
A3CJIbKBa, KallTaH, KeHbI HT. .— (OPMbI, KOTOPble CBOHCTBEHHI CMeIaHHbIM 
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HCTBEHHBIM JI€CCaM MIPeCHMYLeCTBeEHHO HH2KHETO HM CpeHero ropHOrO nosca, 
'Takxe nuiakopaM. Kpome Toro, BcTpeyaloTca OcTaTKH pacTeHHii, aHayioru KO- 
OPLIX HIM ONM3KHe K HM BHbI XapaKTePHEI LI Oonee KcepousbHbIX PacTH- 
SJIbHBIX TPyNNMPOBOK (MHOPa OTKPHITbIX), MPHYPOYCHHEIX YacTO K CyXHM Fop- 
BIM CKIOHaM (Cotinus coggigria Scop., Pyracantha coccinea Roem. u T. J.). 

PacTuTebHbl KOMMeKC BepXHero (OpoHOCHOrO ropH30HTa — 2a (KOJI. 
@ 347) — oTM4aeTCH OT BbILMeEONMCAHHOIO TOPH30HTA 5 MeHee OOHJIbHBIM pac- 
pocTpaHeHnem Oyka u rpaOa HW HaNMUNeEM HEKOTOPBIX pacTeHuli, OTCyTCTBOBAB- 
imMX B ropu3soHTe 5 — nanpumep, Ginkgo adiantoides Ung. 

PacruTevibHbId KomneKc BoBKyHOBCKOrO MbICa OTMHUAaeTCA peobsayzaHHeM 
ero coctape Phragmites oeningensis A. Br. u Hasmunem xBolinoro — Pinus sp. 

ConoctaBsleHwe apMaBupcKoH Qopbl c ApyrumMu dbsopamu oOHapyxuBaert 
& CXOJCTBO, C OHO CTOPOHI, C capMaTcKuMuH ciopamu Kapxasa, ac Apyroli — 
OJiM3KHMH (ulopaMyH toro-3anaza Espponelickol uactu CopercKoro Corsa. Tak, 
MCbIBaeMy!O (opy COM*KAaIOT C KAaBKa3CKHMH (uopamu XpreeGba (°) u o- 
IMHbI p. Sauru (’) pasHooOpasuble BUA pola Myrica, HeKoToppie o6une H- 
onayubie opmbl—Zelkova Ungeri Kov.,Carpinus grandis Ung. mT. 7., a TaxK- 
€ pa3M4HbIe OOOOBbIe, OCOOeHHO XapakTepHble WA op AOMMHEI p. SaHru 
_Apmasupa. Ho kaBKka3cKue capMaTcKuHe (blOpbl BKJIOUAIOT elle JOBOJIbHO OoWIb- 
§0€ KOJIHYECTBO BCYHOSEJICHBIX CYOTPONMYeCKHX PacTeHHli, B TO BPe€MA KaK BO 
jnope ApMaBupa noculeqHHve BKpalJIeHbI JIMUIb EMMHHYHO. B 3TOM OTHOLItHHH 
HAUNTEIbHO OoVIble CXOACTBa Y aPMABUPCKOH (Opbl NPOABJAeTCA C HECKOVJIb¢ 
1) Oomee APpeBHHMH yKpPavHHCKHMuH dwopamu oKpectTHocteH r. )KqaHoBa (°) u 
.MBpocHeBKH (°,°). To noqYepKUBAeTCA elle HAXOKaMH OOIMerO AIA BCeX Tpex 
jnop Cercidiphyllum crenatum (Ung.) Brown, to cux nop He o6Hapy2xeHHOro 
‘MB OHO H3 KaBKa3CKHX HCKOMAeMbIX (pop. 

HecmoTpsA Ha BCe yKa3aHHble YepTbI CXOAcTBa, (uopa ApMaBupa BCce Xe OT- 
iMUaeTCA OT AMBPOCHEBCKOH U elle Oomee OT Gulopbl r. PKanowa, nperxye Bcero, 
(@JIKCJIMCTHOCTbIO CJIaPalOulHX ee PacTeHHH, NpHcyujeH 3ecb He TOJIbKO pac- 
SHUAM CYXHX MeCTOOOHTAaHHH, HO HW TAKUM Me30QHIbHbIM (opMaM, Kak Ptero- 
arya castaneifolia (Goepp.) Schlecht. Tlocnequee nokasbiBaeT Ha mepHomn- 
CKH OOpa3syloulHiica euluT Baru. 

Bce BbilllecKa3aHHOe BNOHE COrsacyeTca Cc MOCTeMe€HHbIM H3MCHEHHEM KJIH- 
‘aTa B BePXHeEM CapMaTe B CTOPOHY MOXONOJaHUA HU, TO-BHAMMOMY, Oombluel 
VXOCTH, HAYIHM NapasebHO C MpoMoOJKalOlMMCA COKPaleHHeM MOWaqH 
ApMaTcKoro OaccelHa B pe3yJIbTaTe YCHJCHHA OPOTeHHYeCKHX JBHXKeHHH B 
TOT nepHoll BpemMeHH. 


| Botannueckuii unctutyt um. B. A. Komaposa Ilocrynu10 
Axkayemun Hayk CCCP 30 V 1959 
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Jloxaayn AkaweMun HayK cccP 
1959. Tom 128, Ne 2 


TFEOJOFHA 


H. H. JIAMHMHA u M. K. TPOLIMHA 


KAPBOH CEBEPA BOJIbINESEMEJIbCKOM TYHJPbI 


(IT pedcmasreno axademuxom JI. B. Haauekunoim 4 V 1959) 


[Ipu reojoruyecKHX CbeMKaX B palioHe BOCTOUHOH yacTH BovbuieseMeJb- 
CKOH TYHIPhI, 3fecb, B patione CunbKuHa Hocau no p. Tasara, Opi OOHapyXKeHBI | 


cuauasa I. A. Uepnospm (1940 r.), a 3arem JI. K. Anexcanypospm (1941 r.)— 


u Bb. HW. Tap6aespm u B. A. Ypmanom (1954 r.) BerxOfbI CHJIbHO OHTYMHHOSHBIX | 


NOPOM, OTHOCALLUXCH K BepXHeMy JeBOHY H HuxXHeMYy KapOony. B sTHx noposax 
ObIJIH OTMEYCHHI HE(PTeENpOABJICEHHA B COpMe CHJIbHOrO OMTYMHHOSHOPO 3alaXxa, 


npocJlexKUBaloOllerocad MO BCeMy pa3spe3sy, BKJIOUeHHH TBeporo uepHoro OuTyMa | 
M0 TpellMHaM, IycTOTaM HM B NMO/JIOCTAX paKOBYH. HanOosee HHTCHCHBHBIe He- 
(brempOaABJeHHA MpHypOueHbI K KAMCHHOYTOJIbHOM YaCTH paspesa, WIA KOTOPOH © 


W MPMBOMHTCH Hw Ke NepBad NospoOHaA XapakTepucTukKa. Xopowlaa oOHa- 
}KCHHOCTb OTJIOKEHHH HWKHETO KapOoHa AedaeT paspes p. TamaTpt u CuHbKuHAa 
Hoca OJHMM 3 CaMBIX MOJIHbIX paspe30B 9TOTO BOspacTa Ia ceBepa Bombuie- 


3eMCJIBCKOM TYHApbl. ITOT pa3spe3 SOovlee MeTabHO, YM yKa3aHHbIMM UCceO- 
BaTeIAMH, Obit u3syyeH M. K. Tpoumuol merom 1958 r.-c nocmowHEIM c6opom }| 


BCeX HMEIOULMXCA TaM rpynn dbayHbl (popamunndepH, Kopasbl, Opaxuonoss, 
racTponoypr). M3yuenne sto dayHbI MOSBOJINJIO BMeCTO MpexKHeH CXe€MbI, OCHO- 
BaHHOH Ha JIMTOJIOPMYeCKHX NPH3HaKkax, BMepBbLIe aTb HOBY!O ApOOHy!o cxemMy 
HM2KHEKAMCHHOYTPOJIBHBIX OTJOXKeHHH Ha OnocTpaTurpaduyeckol OCHOBE C BBI- 
eneHueM TOPH380HTOB cTpaToTumuuecKoro pa3pe3a IloamMocKoBHoro Gacceiina. 


TypnHene kun apye 


OrJlOxKeHHA TYPHeHCKOrO Apyca mpefcraBJleHbl KapOOHAaTHbIMM NMOposaMy, — 


B OOWLEM O4eHb CXOAHbIMH C MOpOAaMu (haMeHCKOrO sApyca, NOSTOMy HWKHAA 
rpaHulla Apyca MpoOBOAUTCH yCOBHO B MOJOWIBe CJIOA H3BECTHAKOB C Kpyn- 
HbIMA KOHKPellMAMH KPeMHell KOHICHTPHYeCKOLO CTPOeHHA C XapaKkTepHoOl 6e- | 


JOH OTOPOUKOH, KOTOPHIe B BbIMeMeKalleH TOME NOyyaloT WIMpoKoe pa3- 


BUTHE. 


HuxuetypHelickuh nogabapye 


[IpeqcTaBseH YepesyrouluMucsd MexKy coOoH cBeT.IO-cepBIMH MH 2Xe/ITOBaTO- } 


CepbIMH MeJIKO3CPHHCTbIMH HW CpeAHe3CPHHCTbIMH H3BeECTHAKAMH U CepbIMu ui | 


TEMHO-C€PbIMH TOHKOCJIOHCTbIMH JOJIOMHTaMH. B Hw xKHeM YacTH HMeIOTCA IIpo- 


CMIOH CBETJIO-Ce€pbIxX, MOUTH OeJIbIX, CaxXapOBHJIHbIX JOJIOMHTOB HW JIOJIOMHTOB +t 


CHJIbHO THepeKPHCTAaJIM30BaHHbIX, KABCPHO3HbIX, C KABeEPHaMH, BbIIOJIHCHHBIMH | 
KaJIbIMTOM. XapaKTePHb! MPOCJIOM OBaJIbHBIX KPeMHel, BbITAHYTHIX MO Mpo- 


cTHPaHHbo. Bce NOpOAb TIpH yape U3arwor 3anax cepoBofopoywa UW JIErKHX No- } 


roHoB Hedru. TloppmweHHad OvTYMMHO3HOCTh MpwypoyeHa K MceBLoOpeKune- 
BHJHbIM H KaBePHOSHBIM Pa3HOCTAM U3BeCTHAKOB. Dayna: Bisphaera malev- 
kensis Bir., B. irregularis Bir., Archaelagena? sp., Archaesphaera minima 
Sul., Parathurammina cushmani var. minima Antr. (onpegenenus JI. TI. Ppos- 
yunosol, H. C. JleOeqesoi u A. B. TypKunoii). Mouyocr noxpapyca 120 m.' 
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BepxuwetTypHetickuh nogxpapye 


| CaoxeH B ocHOBHOM TeCMHO-Ce€PbIMH, CHJIbHO OHTYMMHO3HbIMM MeJIKO3ep- 
HCTbIMH IWIOTHBIMM, CHJIbHO MepeKpNCcTa/JIM3OBaHHBIMM CpeqHe- HU TOVICTOCAON- 
be M MaCCHBHbIMM W3BeCTHAKaMH. OueHb XapaKTepHO pucyTcTBue MHOFO- 
HCJICHHBIX 2KeJIBaKOB YePHbIX, CBETJIBIX MH MONOcUaTHIX KpemHeH 10—20 cm 
| HonepewHuke. PopusonT c 9THMH KPCMHAMM pactioslaraerca BBepXxy BepXHe- 
VPHEHCKOH TOJIMH HW OYeHb JIerKO y3HaeTCA Jaxke pH OersomM ocmoTpe OOHa- 
ceHHA. BuryMHHO3HOCTb TIpHypoy¥eHa K MpOCJIOAM CHJbHO TPelMHOBAaTIX 
BBECTHAKOB HM y¥aCTKaM [iceBOOpeKYHeBHAHBIX pa3HOCTeH TOJICTOCJIONCTHIX 
PJIOMHTOB. BepxHsa rpanulla BepXHeTypHelickoro MOMbApyca, T. e. KPOBJIA 
WpHelickoro sApyca, MpOBOAHTCA B MOMOWIBE MaCCHBHOTO CHJIbHO OKPeMHeH- 
DIO 3KeJITOBAaTO-ceporo, H3BeECTHAKA C MaCCOH. BH3eHCKUX KOpasOB UM OpaxHo- 
tp B BepxHetypHelickol Tome cbayHa MpHypouena K BepxHel uacru. B 50 M 
Tt KpOBJM Apyca Oblla HalijeHa dayHa uepeneTcKoro TopH30HTa, mpescraB- 
PHHaA cuJlelyiouluMH dbopmMamu: Caligella sp., Brunsia cf.  spirillinoides 
rrozd. et Leb., Spiroplectammina guttula Mal., S. tschernyshinensis Lip., 
hhernyshinella glomiformis Lip., Endothyra cf. mammata Mal., End. cf. 
ktispiralils Lip. B camo kpoBae OnliuM BcTpeyeHb! CbopaMuHUdephI, XapaKkTe- 
MS3YIOWUMe KU3CIOBCKHH TOPH30HT HM OTHOCAIMeCA K CseMyIOUlMM BusaM: Spi- 
pplectammina cf. guttula Mal., Tournayella sp., Endothyra latispiralis 
prma typica Lip., End. cf. tenuiseptata Lip., End. inflata Lip., End. cf. 
peta Lip. M3 kopamnos onpesemeHp (ompegenenua IO. H. Porosopa) Cyatho- 
isia sp. H Diphyphyllum sp. Moutocrb BepxHetypHelickoro nogxpapyca 100 m, 
Bcero TypHe 220 M. 


| 


| 
| Buselickull apye 

Ha BepXHeTypHelickve OTJO*KeHHA 6e€3 BUAMMOFO TepepblBa Haslerator OT- 
OKeHHA TY TbCKO-anmeKCHHCKOTO KOMNAAeEKCA, Mpencras- 
CHHBIC 2KCJITOBATO-CePbIMH, CePbIMH HM CBeTVJIO-CepbIMH MeJIKO- MM cpesHesep- 
‘MCTBIMH, TOJICTOCJIOHCTBIMH HM MaCCHBHbIMH H3BeCTHAKAaMM C MpoOcsOAMM op- 
AHOFeHHO-OOJIOMOUHBIX M3BECTHAKOB, a B BePXHeEH YacTH JOJIOMHTH3MpOBaH- 
DIX. XapaKTePHbIM IIPH3HaKOM ABJAeTCA TOJIcCTOCMONCTOCTh mopog. Hedree 
POABJICHUA BbIPaKeHbI JIMMWIb B CaOOM He*rHHOM 3amMaxe NOposk mpu yAap 
‘(oOTKOM. Bo sce Tose Macca OpaxHonogx, KopasOB, KpyMHbIX racTrponogl- 
ha3IeJIUTb Ha FOPH3OHTHI BCIO STY TOMY TPyMHO, TaK Kak rpaHulla MexKy 
JIbCKHM HM aJIeKCHHCKHM FOpH30HTaMH PaciVibiBYaTa UM OTOMBaeTCA nO copamu- 
ucbepam vu OpaxHonolaM, ABJIAIOUNMMCA OCHOBHBIMH TpynlaMu, Ha pasHbIX YpoB- 
ax. IIpucyrcrBue TyJIbCKOrO TOpv30HTa OKasbiBaeTCA HaJIMYHeM B CaMBIX 
u3ax Toma Gigantoproductus tulensis (Bolkh.) (‘). B Benmenexamnux 
WIOAX, COOTBETCTBYIOULMX aJIeKCHHCKOMY TOPpH30HTY, OblwiH Haliqenpr Forschia 
ff. mikhailovi Dain, Archaediscus convexus Grozd. et Leb., Ar. aff. grandi- 
ulus Schlyk., Plectogyra wjasmensis (Gan.), Pl. lenociniosa (Schlyk.), 
sloboendothyra arcuata Grozd. et Leb., Eostaffella proikensis Raus., Pseudo- 
ndothyra laminosa (Gan.), Chonetes siblyi Paeck., Striatifera spinifera 
Paeck.), Str. coraesimilis Sar., Lithostrotion rossicum Stuck., Palaeosmilia 
igantea Stuck., Pal. aff. murchisoni E. et H. Bepxnaa rpannua aneKcHHcKoro 
OPH30HTAa MPOBOMUTCA MO KOHTAaKTY KPHCTaJM4YeCKHUX M3BECTHAKOB O€3 MaKpo- 
JayHbI (MAKPOCKOMMYECKN HEMBIX) CO C1OeM OpraHOreHHO-O6JIOMOUHOTO OKpeM- 
@HHOTO W3BeCTHAKAa C Maccol dbayHbl MUxXalisoBckoro ropH30HtTa. MowHoctT 
VJIbCKOFO HM aJIeKCHHCKOFO TOpH3OHTOB BMecTe cocTaBsaeT 110—115 Mm. 
 MuxatnmoBpcKuh LTOpH30HT NpelcraBseH 2XKeJITOBaTO-cepbIMu 
OJICTOCJIOHCTHIMH HW MACCHBHBIMM OpraHOreHHO-OOJIOMOUHBIMH OpaxHOMOOBO- 
OPaJJIOBLIMM H3BeCTHAKAMM HM JOJIOMHTaMM, YYaCTKaMM CHJIbHO MepeKpuctas- 
M30BQHHBIMM, TPelMHOBATHIMH HM KaBePpHO3HbIMH. KaBepHbl 3an0JIHeHbI Oe/IbiM, 
ecTaMH YePHBIM KPHCTaJJIMYeCKMM KaJIbIMTOM Cc OMTYMOM. B BepxHel wacTH 
OPH3OHTA HMEIOTCA MIPOCJIOH TEMHO-CepbIX HM YePHbIX OT MpucyTcTBUA OUTyMa 
HCTOBATHIX TOHKOMMMTUATEIX H3BECTHAKOB, OOOFallleHHbIX TeppHTeHHbIM Ma- 
367 


TepHasiom. K sTHM TOHKOMJINTYaTbIM H3BECTHAKAM MIpHypOveHa TOBbILeHHAa 
OuryMuHo3HocTb. B oTsoxKeHHAX MMXaHJIOBCKOrO TOPH3OHTa OU€Hb MHOTO cpa 
YHbI, TlaBHbIM OOpa3s0M KOpasJIOB, MPeHMYeCTBeHHO OWCHb KPYMHbIXx Opa- 
XHONOL uw ocobeHHO dopamnHudep. O6uwH KommeKc ayHbl cle youl: 
Forschia mikhailovi Dain, Samarina aff. operculata Raus. et Reitl., Lituo- 
tubella cf. glomospiroides var. magna Raus., Plectogyra aff. cara Schlyk., 
Pl. cf. camarina Raus., Pl. omphalota (Raus. et Reitl.), Endothyranopsis 
crassus var. intermedia (Raus.), Lithostrotion rossicum Stuck., Lonsdaleia 
longiseptata Gorsk., Palaeosmilia murchisoni E. et H., Chonetes zimmer- 
manni Paeck, Daviesiella comoides (Sow.), Striatifera striata (Fisch.), Str. 
striata var. angusta (lan.), Semiplanus semiplanus var. plicata lan. Bepx- 
HAS Tpawlla MuXaliJOBCKOrO TOpH3OHTa MpOBOJMTCA B KPOBJe MaCCHBHOTO 
3-MeTpoBoro H3BeCTHAKa C KpemHamH. MomHocTb ropusouta 80 M. 
BenyeBcKHH LTOpH3OHT COKCH CePOBATO-XKEJITHIMH MeJIKO- 
3ePHUCTLIMH TOJICTOCJIOMCTIMH OpraHOreHHO-OOJOMOUHBIMH OpaXHOTOMOBO-: 
KOPaJJIOBLIMH H3BECTHAKAMH C IIPOCJIOSIMH KPCMHEBbIX KOHKpellHM, NPHypOueH-: 
HbIX K BepXHeli yacTu TomUH. Ja NOpoOs BeHEBCKOFO TOPH3OHTa OYEHb Xapak- 
TEPHbI CYTYPO-CTHJIOJIHTOBbIe TMOBepXHOCTH HallacTOBaHuA M TOJICTad CJIOA- 
cTocTb mopogx. CkonjeHua O“TYMOB MpHypoueHbI K MOJIOCTAM PaKOBHH (KO- 
palIOB HW Opaxvonog), K CTHJIOJIMTOBbIM IBaM M K ITYCTOTaM M3BeECTHAKOB BO 
Bcel TOMe. DayHbl OU€Hb MHOFO, UH NpeAcTaBJeHa OHA CJIeLyIOLNMMU (bopMaMH: 
Endothyranopsis convexus (Raus.), Plectogyra explicata (Gan.), Eostaffella 
ikensis Viss., E. ikensis var. tenebrosa Viss., Striatifera striata (Fisch.), | 
Cancrinella ex gr. wischnjakovi (Ian.), Gigantoproductus moderatus (Schw)., 
MowHocTb BeHeBCKOoro ropH30HTa 40 M. 


CepnyxoBckuh nNoArapye 


CnoxKeH CepbIMH HM CBETJIO-CepbIMH CpeHe- H TOHKOCJIOHCTBIMH MeJIKO3€P- ; 
HUCTbIMH M3BeCTHAKAMH, JOJIOMHTaMH HM JOJIOMHTH3HPOBaHHbIMH U3BeCTHA- | 
KaMH. M3BecTHAKH MpOCJIOAMH IVJIOTHBIe C PAKOBHCTHIM H3JIOMOM, MpOcOAMH — | 
CHJIbHO TPeULMHOBATHIC, NOPHCThIe H KAaBEPHOSHbIe, MpOcJIOAMHU — OpraHOreHHo- 
O6JIOMOUHBIe GpaxnHonosoBo-KopasoBble. B BepxXHeH 4aCTH MMeIOTCA Mpocwion: 
YePHbIX OMTYMHHOSHBIX KpeMHeH. CaMbIMH BePXHHMM CJIOAMH CepmyXOBCKOrO, 
NOLbApyca, COOTBETCTBYIOW,MMH MPOTBHHCKOMYy TOPH3O0HTY, ABJIAIOTCA, M0- 
BHUJMMOMY, OeJIble CaXapOBHHble Kp YWHO3CPHUCTHIe H3BECTHAKH, OOHAKAalOulHeca | 
K ceBepo-3anayly oT p. TaslaTbl Ha NOGepexkbe BapeHueBa MOPA H OTJCJICHHBIC OT 
OOHaKeHHA HKee*KallMX H3SBeCTHAKOB 40-MeTPOBbIM 3aJePHOBaHHbIM Tepe- 
pbIBoM. B caxapOBHHbIX H3BeECTHAKAX (payHbl He BCTPeueHO, a B HWKENE KAUN | 
coax mupuceytcrByiot Globoendothyra ex gr. globulus (Eichw.), Striatifera 
striata (Fisch.), Gigantoproductus ex gr. latissimus (Sow.), Spirifer ex gr.) 
trigonalis (Mart.). Momuocrs cepnyxospcxoro nozpapyca 70 M. 

TakuM OOpas3oM, H3yYeHHBIH paspes UpesBLI4aHO CXOJeH C paspesaMH HUXK- 
Hero KapOona IlogmocKosuHoro OacceliHa u CepepHoro Ypana. Ornanunem SB-) 
JACTCH JIMMIb OTCYTCTBHe TEPPHTeHHOH TOMI MexKLy TYPHE H BH3e, IWHPOKO}] 
pacnpocrpaHeHHOH Ha TeppuTopun PyccKkoli nmatpopMbI M 3aMeleHHOH 3lech, 
KapOOHaTHBIMH OTJIOXKCHHAMH, CKOPee BCerO TYJIbCKOTO BOSspacTa. 


BeecowsuHplli HedTaHoli Hay4Ho- Tloctynuno 
MCCeCMOBATeEbCKHH Teooro-pasBeOuHblt 29 IV 1959 
HECTHTYT 


UHMTHPOBAHHAA JIATEPATYPA 
1T. A. Yep nos, Marep. mepsoli reou. KoHpep. Komn ACCP, 1944, 
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Jloxaayn Akanemun nwayx CCCP 
1959, Tom 128, Ne 2 


TEOJIOVH #1 
9. A. JIEBEH 


NEPMCKHE OTJIOKEHHA WEHTPAJIBHOLO MAMHPA 
(ITpedcmaeaexo akademuxom J. B. Haauexuneim 16 III 1959) 


_Heoyuopogupili B CBOeM reouiorMueckoM cTpoeHHu Tlamup pasOuBaerca Ha: 
tKOJIbKO CTPYKTYPHO-al{MaJIbHbIX 30H C XapaKkTePHOH VIA KaxkOW ucTopHeli 
}NOTHYeCKOrO pa3sBHTHA. OfHOH M3 HUX aABJneTcaA LlenTpanpHpii Tlamup. 
it 30HE aBTOPOM OTHOCHTCA WHpOKas Mooca MeTaMopduyecKHX H OCasou- 
oOpa30BaHHi, NPOTArMBalollaica AyrooOpa3Ho yepes Becb Tlamup or Bauu- 
pro HW SlsrymemcKoro xpe6ToB Ha 3anaye Jo PaHrkybcKux Top Ha BOCTOKe. 
Kak M3BeCTHO, MOpcKHe MepMckHe OTJOKeHHA Ha Ilamupe uMelwT OUeHb. 
pokoe pacnpocTpaHeHne. OHH CJlaraioT Coble TeppuTopuu B JlapBa3e,. 
4JIaHCKOM xpeOTe, Ha CeBepHom wu [Oro-Boctounom Ilamupe. MayHucTuyecku. 
|ApakTepH30BaHHble MepMCKHe OTJIOKEHHA MO MoceqHero BpeMeHH He yya- 
rlocb OOHapy2XKHTb JIMWb B LlentpaibHom Ilamupe, xoTa mpegnocbiJIkH K STOMY 
Spd. Tak, B 1927 r. IJ. Il. Uyenxo u B. UH. Tonos (?) B yctbe p. 3op- 
lu-KOJI OblJI HalfeH BaJlyH H3BeCTHAKA, B KOTOPOM B OOJIbIIOM KOJIHYeCTBE: 
Wep2KaIMCb HWKHENepMCKHe OpaxHONOsH, NMeeuMNOsbI HW MUIaHKH. Ora 
KOKA ABJAJIACb IIpAMbIM YKa3aHHeM Ha MPHCyTCTBHe B 3THX PalioHaxX MOp- 
pH nepmu, xora I]. I]. Uyenxo u B. HV. Tonos cuntamn Bo3moxHbIM, 4TO 
HJICHHbIN BaJlyH 3aHeCeH JIEMHHKOM H3BHe. 
Tlocae toro, kak B 1935 r. IT. I]. Uyeunxo (*) B patione o3epa JKusra-Kyub 
v0 OnHcaHo TPaHCrpeccHBHoe HaJleraHve OTJIOKeHHH C GayHOH HHKHETO- 
Maca Ha CKJlajjyaTOM BepXHeM Masleo30e, OOJbUIMHCTBO UccuefoBatesel Ia- 
[pa ObIIH CKJIOHHBI CUMTATb, YTO B WeHTPaJIbHOH eFO 30He MHTEHCHBHO Mpo- 
HJIMCb MO3HeETepIHHCKHe JBHKEHUA, KOTOPbIe NPHBEIH K OCYINEHHIO STOH Tep- 
ropun. Mcxofa u3 aToro, celoBaio OKUAaTb, YTO MePMCKHE OTJIOKeHHA 
°Cb JIMOO He OOPa30BbIBaIHCb, JMOO ObIIH YHHYTOXKeHbI 2po3nen. 
-B 1957—1958 rr. apropy B pxjle NyHKTOB BocTouHOH yacTH LleHTpabHOro- 
'MMpa yJlalocb OOHapy2KHTb BbIXOJbI PAayHHCTHYeCKH OXapakTePpH3OBaHHbIXx. 
1oxwKeHHH mnepMH. K TaKHM IyHKTaM OTHOCATCA GOacceliH p. SanayHbl 
dapT, Dommupr Kanax-taw, Sop-6ypymok u J>Kou-OypytoK. Kpome toro, 
OMCKHe *y3yIHHHAbI Opin OOHapyxenbI M. C. J[todypom, B. TamxKospim u 
T. Meabuukom B Hy KHeM TeyeHHH p. Mumn-Oyuak. 
IlpuHunnnaibHo paspe3 nepmMu BocTouHOH yacTH Llenrpapyoro [lamupai 
JMMTCA K CJIeAyIoulemy: 
Hwxnaa mojoBuHa pa3pe3a mpescTaBJieHa HeEMOH TOJIMeH TvIMHHCTbIX. 
AHILCB, aJIEBPOJHTOB HM MecuaHHKOB H B OCWINX YepTax conmocTaBuMa Cc Oa3ap- 
)HHCKOH cBuToH IOro-Boctouxoro Tamupa, vappiMfapHHcKol cBuToi Jlap- 
$a HW aciiMmHOM cBuTOH Saanaa. HuxHaaA BO3pacTHadA TpaHHlla TOM He- 
4a. Ilo cormacHomy 3avleraHwio No dayHHCTMYeCKH OXapaKTepH30BaH- 
WM HHXKHEMepMCKHMH M3BECTHAKAMH M MO aHaJIOrHH C TeppHreHHbIMH TOW- 
ta yipyrux pationos Ilamupa, ona OTHOCHTCA K HH%KHeH NepMu (No Kpalineli 
ye, B cBoeH Gobel uacTu). [lepMckuh BospacT TOJMIM NOATBepxaeTcsA Ha- 
\KaMH B Hel HeOdy3yJHHeI B HHKHeM TeyeHHH p. JxKoN-OypytwoK. Mom- 
‘Th MeCUaHHKOB HW ClaHWeB mpeBpiuaeT 1000 mM. Onn upesBbrahHO WHPOKO- 
TIpOcTpaHeHbI B Mpexenax omucbiBaemoro paliona. Mmu caomwen Mysxous- 
iH xpeGer, K ceBepy oT Capesckoro osepa; IIMpoKas MOmoca HHKHEMepMCKHX- 
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‘claHleB mporaruBaetca yepes PaHrKyJIbCKy!0 KOTJIOBHHY, C 10ro-BocTOKa 
-cepepo-3sananq. Ha sBocToke palioHa NepMCKHe CJlaHI{bl MH MeCYaHHKU CJlararo; 
OombuiMe yuacTKH B GacceHHax pp. Kapa-mxusra, Ilanra3-72KuuIra, Baarbl, 
W Ap. He ucksoveHa BOSMOXHOCTH, YTO OOMbUWAA YaCTh CMAHIWEBIX TOJMI, Uk 
POKO pa3BUTbIX B OacceliHaxX pp. 3Op-Talll-KOU, Bos-Baiitam, TaxtTakopyM © 
K ceBepy oT 03. Paur-Kyuilb, TakKxKe OKaxKeTCA Ne€PMCKOH. 

B O0JIbUIMHCTBe TePeuHCJICHHIX PaHOHOB TOJIUM CHJIbHO MeTamMopdHs< 
BaHbl, H Ha 9TOM OCHOBaHHH OHH OTHOCHJIMCb paHee K HMKHEMY HIM CpeHeM, 
maseo3010 (2). : 

BepxHaAsd mouOBHHa MepMcCKOrO pa3spe3sa ONMCbIBAeMOrO PaHOHa CJIO2KeH 
u3BecTHAKAaMH. B orsMune OT TePppHreHHOM, H3BECTHAKOBAA UYaCTb paspes 
MMeeT OUCHb H€3HAUHTEIbHbIe MOILHOCTH, He mpeBbiiuaroulue 50—100 m. He 
BeCTHAKH BCIOLY COrlacHO MepeKpbIBaloT TeEPPHFeHHY!O TOVJILULY HU, B CBOIO OUk 
peb, COrlacHO CMeHAIOTCA HM3BeCTHAKAMH WM MepresAMH HMKHETO TpHace 
Tepexog K TpHacy 4acTO He YaBJIMBaeTCA, H B 9TOM CJly4¥ae H3BECTHAKH MepM 
HW TpHaca OOpasyioT EMMHYIO H3BECTHAKOBY!0 TOJLLY, OTTPAHHUMBAlollyto Can 
HW2KHeH MepMu OT CJIaHIeB BepXHero TpHaca. M3BecTHAKH MPHCyTCTBYIOT BCIOy 
rye COBMECTHO Pa3BUTHI STH Be TOM. B OoubUIMHCTBe paHOHOB OHH MeTaMOf 
(pu30BaHbI UM cbayHbl He cosepxat. I]noxoli coxpanHocTu dbayHa Opa Halize 
B HHUX K ceBepy u wry oT 03. Paur-Kyap. B nepBom culyuae Obl OOHapy eH! 
M€pCKPHCTAaJIM3OBaHHble PaKOBHHb! (py3yJIMHHA NWepMckoro OOMKa, BO BTC 
POM — HMKHEMepMCKHe MINAaHKH WH Opaxnonoyb. Xopowo PayHucTHUeCKH OXé 
PaKTePH30BaHHbIe Pa3spe3bl H3BECTHAKOBOH YacTH NepMH OblWIH ONMCaHbI ak 
TOpoM B OacceitHe p. Sanmanuni IInmapr u B ycTbeBol uacTH JomMHE! Kasak 
Tall. Syecb pa3pe3 MpelcTaBJIAeTCA B CJIeLYyIOUeM Buse. 

Ha calaHiax TeppHreHHOH TOJIIH COrmacHO 3auleraloT TeEMHbIe CJIONCTHIe HE 
BeCTHAKH C MaJIOMOULHbIMM MIpOCJIOAMH MePTeJIMCTHIX HM TIHHMCTHIX CJIaHIleP 
MspectHaku Oorathl dayHou. Orctoqa coOpaHbl OpaxHonogb, MUIAaHKH, Med 
WHMOAbI, KPHHOMJeH, TracTpOnOsb, KOpaswibl Hu py3yiHHuAb. CnucoK dy3yuiy} 
Hu, ompefsenenHprx ©. P. Benut uv aBropoM, BKul1ouaeT CJleyrouHe CopMBl| 
Triticites ex gr. contractus (Schellw. et Dyhr.), Tr. pseudosimplex Chen, 
Tr. aff. kuanchanensis Chen, Pseudofusulina ex gr. grannum-avenae (Roem) 
Ps. ex gr. moelleri (Schellw.), Parafusulina kattaensis (Schwager.). 

TlepeuucieHHpli KoMmiieKc dy3yJHHH MpMMepHO COOTBeTCTByeT apTHH 
‘CKOMY ApPycy HMKHeM NepMu. Ha aprHuckul BO3pacT yKa3bIBaloT H OpaxHono;p 
onpegenenHpie T. B. Mamxoso kak Spirifer subfasciger Lich., Neospirife 
ex gr. musakheylensis (Dav.), Buxtonia juresanensis Tschern., Orthotete 
regularis Waagen. MomHocTb u3BectHakoB 50—70 M. 

Bile CoriacHo 3aleratoT XKeJITOBATO-cepble FpyOOcJOUCTHe AONOMATH3HPO 
‘BaHHble, MecCTaMM OpekuHeBHAHbIe U3BecTHAKH. B pa3spese Kasak-Tallla B WWIM 
‘pax W3 HUX OOHAPyXuBaIOTCA MIOXO COXpaHUBINMecA HeoNmpeseuMbIe OCTATKI 
cbopamunudep. MomHocth 20—25 . 

JJONOMUTHSMPOBaHHble U3BECTHAKH COPaCHO MepeKPHIBaIOTCA MepresHCTEIM! 
CulaHWaMu c dayHou Hu>KHero TpHaca. TakuM OOpa3soM, OrpaHuyeHHBle C OLHO! 
CTOPOHbI aPTHHCKON (hayHow, a c Apyroli — dayHow HwxKHerO Tpuaca, STH U3 
BECTHAKH MO BO3PacTY OJMKHbI COOTBETCTBOBaTb BePXaM HWKHeH UM BCel Bepx 
Hei MepMu. CoMHeHHe B TaKOM TaTHPOBKe JOJOMUTH3HPOBaHHbIX H3BeECTH AKO: 
BbISBIBAeCT HX Malad MOI[HOCTb. BosMOxKHO, Me%KLY OTJOKCHUAMM TepMM 1 
TpHaca MMeeTCA CKPBITHIN MepepbiB, XOTA STO HM He OOasaTembHO. Hanpumep 
B HeKoTOpbix palionax FOro-Bocrounoro Tlamupa coorpercrpywulad act 
paspe3a NepMH, 10 HaOJOMeHHAM aBTOpa, COcTaBAeT Bcero Aum 1O—15 MH 
TeM He MeHee, COePKHT B CeOe BCe (ayHUCTH4eCKNe FOPH3OHTHI. 

CyMMUpys! BBIMIeH310x%KeHHOe, MOXKHO OTMETHTL caeyronlee: 

1. Tlepmckue orioxenus, mpeycraBsenupie MopcKuMu cbauuamu, B Llext 
paibHom IJamupe pasBuTEt He MeHee, 4eEM B Apyrux cTpyKTypHo-cbalnas 
HbIX 30HaxX Ilamupa. 

2. Paspes nepmu [lexrpamsuoro Tlamupa, Kak # OompUIMHcTBa JpyruxX 30H 
pasweaAeTcH Ha [Be HepaBHBIX MO MOILHOCTH TOMUIH: HW KHIOIO — TeppHreH 
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> H BepXHiolO — H3BecTHAKOBYyIO. Byu3koe CXOACTBO TeppHreHHOH uacTH 
e3a C MeCuaHO-CJlaHIeBbIMM TOJIUAaMH HMKHeH MepMH Jpyrux paoHOB 
pa NO3BOJIAeT MpelMoNaraTb, YTO BO BPeMA OOPa30BaHHA 3THX TOM WIA 
ero TEPPHTOPHH CYMIeCTBOBaJl NPHMepHO OAMHAKOBbI PexKHM OCaKOHA- 
eHua. Hamporus Toro, HaGuloJaeMble WIA pas/IM4YHbIX 30H peskue OTIMUHA 
apes H3BeECTHAKOBON YaCTH CBHJeTeJIbCTBYIOT O TOM, 4TO B KOHIe HHKHEM 
M Mpous0wia Audpepenyuawua equHoro MopcKoro OacceltHa. Hamerus- 
HCA B Pe3yJIbTaTe STOFO 30HAJIbHOCTb B pacnpesesieHuu (alu H MOULHOCTeH 
Rio B OOWIMX YepTaX COXpaHAacb B TeYeHHE BCerO Me@30305. 
3. Hadsmofaemoe moscioxy B BocTouHOoK uactu LlextpambuHoro Ilamupa co- 
Hoe 3a/leraHHe OTJIOKeHHH TpHaca Ha MepMM ONMpoBepraeT TOUKY 3PpeHHA 
PYNHBIX CKaqVaThIX JIBHXKCHHAX Ha rpaHule NepMu UM TpHaca WIA 9TON 
HTOpHUH. 
4. Haxoqku mepMcKoli PayHbl B TOIMaxX, MO CTemeHH MeTaMOp(bu3Ma OTHO- 
bIX PaHee K HHKHEMY IaJleO301I0, TOBOPAT O TOM, UTO CaMa TIO ceOe CTeNMeHb 
‘aMOP(H3Ma HE MOMKET ABJIATbCA HajleXKHbIM KPHTepHeM JWI CyKTeHHA O 
peBHeM BOsSpacTe MeTaMOpduyecKHX TOV; SHAYMTeJIbHbIM MeTaMopdu3Mm 
‘€HAX UacTO OOYCJIOBJICH BO3eHCTBHeEM IIMPOKO pa3BUTbIX 3€Cb MOJIOJbIX 
“py3ui. 


TiamupceKkaax reomoro-pa3Bpeqounad 9KcMeqHWuA Toctynus0 
| YrnpaBAeHHA Treosoruu Hep 25 11 1959 
mpu Cosere Munuctpos CCCP 


UWMTHPOBAHHASA JIATEPATYPA 


1h. A. Bunorpagos, A. Tl Mapkospckudh, OOnacnuTenbHad 3amucKa kK 

toruyuecKol Kapte sucta j-43 (IJamup) macurra6a 1: 1000000, M., 1951. 2 7. B. Ha- 
BKUH H Jp., Tp. Bceecowsu. reon.-pass. oObequnenna, B. 182, 1932. 8 II. MW. Gyeu- 
, Oxnsi Jlappas, Tp. Tanx. Iam. axcn. 3a 1935 r., HW3q. AH CCCP, 1937. 
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Jloxnagn AkawemMuu Hayk CcCccP 
1959. Tom 128, N 2 


r. A. MACJIAEB 


HOBbIE JAHHbIE O BO3PACTE JIMXBUHCKHX O3EPHbIX 
OTJIO)KEHUK 


(Il pedcmaeaexo axademuxom H. I]. Tepacumoeim 19 V 1959) 


JIMNXBHHCKHE O3ePHbIe OTJIOXKCHHA H3BECTHBI yKe Coulee 50 ser. BrepBpie OH} 
ObWIH OTKPbITbI H OnHcaHE! H. H. Boromo6opnm (3), KoToppili OOHapyKHI B HH 
Gorateliliee 3aXOPOHeHHe OCTAaTKOB (pulopbl HW (bayHbl, OCOGeHHO B Tak HasbiBat 
MBIX «O3EPHbIX MeprejaAx». BnocmeqcTBHH 3 STHX OTJIOKeHHH H3yYaacb B OC 
HOBHOM HcKoraemaa c:bliopa. M3 uckonaemonw dayHbl NMOAPOOHO H3y4eHbI TOJIbK 
pblObl Osarofapa padote B. JI. Jle6enesa (’). 

Teonormyeckoe NovoxKeHHe JIMXBHHCKHX O8€PHbIX OTJIOKeHHH, a TaK*Ke [ar 
Hble OO HcKOMaemol cbope (1, * 8, 1°) nocmy2kuJIM OCHOBaHHeM JIA BbIBOJa O TON 
YTO BO3PacT STHX OTJIOXKeEHHH HE MOJIO%Ke HHXKHEYETBEPTHYHOTO BPeMeHk 
B 1931 r. I]. A. Huxutun (°) Ha ocHOBaHHM aHasiu3a HMeEIWUXCA TOra JaHHbl 
O JIMXBHHCKOH WCKONaemMoH dulope NMpuWes K BHIBOAY O BepXHeNJIMOWeHOBO: 
ee BospacTe. 

Pe3yJIbTaTbl Kax%KJOrO HOBOTO HCCJIeEAOBaHHA JIMXBHHCKUX O3€PHbIX OTJIC 
*KeHHH JlaBaJIH JOMOJHUTeIbHbIC JaHHble OO STOM HCKONAaeMOH dvlope, npuyel 
YBEIHYMBAJOCh KOJIMYeCTBO BHJOB 3a CUeT HOBbIX, He CBOHCTBEHHbIX COBpé 
MeHHOH cbiope palioHa oOHaxKeHus. B muxBuHCKOH ucKOoNaemol cbmope HacuH 
TbIBaeTCA y2xKe Conee 25% BEIMepIWHX HH He NpoMspacrTalclulMx celiyac B palit 
OHe COHAKeHHA BUOB pacteHuli ((, *, 2°) wu Ap.), YTO MO3BONAeT CUHTATb 9T* 
(popy nuimomeHoBon. Ecuim cpaBHUTb CMMCKH MCKOMAaeMbIX PpacTeHHi U3 pacemat 
puBaemblx oTomKenHh ((7, *, *, °, °) w ap.) cocnHckaMu NIHOWeHOBLIX diop Bo 
poHexckol 06. (1°), TO OOHapyxKaTCA MHOFHe YePTHI UX CXOCTBA, YTO TAK 
CJIY2KHT OCHOBaHHEM OTHOCHTb JIMXBHHCKHE O8ePHBI€ OTJIOXKeHHA K MJIMOMeCHY 
Ha HeCOMHeHHO IWIMOLMeCHOBbI BO3pacT PaCCMaTPHBaeMbIX O3EPHbIX OTOMKeHUI 
yKa3bIBaloT HaxoKH Ilex aquifolium L., Fagus silvatica L., Taxus baccata L. 
Euryale europaea Web., Euryale ferox Salisb., Brasenia Schreberi I. F. Gmel. 
Osmunda cinnamomea L. u Apyrux BYOB, KOTOpHIe Ob XapaKTepHEI JW 
IJIMOWeHOBLIX qiop Exsponsi. C BbrBOOM 0 TpeTHYHOM (MJIMOMeHOBOM) BO3 
pacTe JIMXBHHCKHX O3e€PHbIX OTJIOKeHHH COPMaCyIOTCA PesyJIbTAaTbI Hallux NO 
JICBEIX FeOOrO-reomopoviorHyeckuX HCCeAOBaHUH JoMMHBI p. Oxu (8). OnHaK 
OTMeUasd MJIMOMECHOBbIN BO3pacT JIMXBHHCKMX O3€PHbIX OTJIOXKEHHH, B CCHOBHO) 
MO MaHHbIM HCKOMaeMOl CIOpbl MH Teomoro-reomopgouoruyecKuXx HCCeLOBaHUlt 
KpaHHe TpyHO yTBepxaTb, KaKOMY M8 APYCOB MIMOMeHa CHHXPOHHE! 3TH OT 
aomweHua. HenocpeycrBenHoe conocTaBsleHHe O3epHEIX OTMOKeHH JIMXBHH 
C€ MOPCKHMH IJIMOICHOBLIMH OTJIOXKEHHAMH, PaSBHTbIMH Ha tore PyccKoii paB 
HHHbI, MPOHSBECTH HEBO3MOKHO. J[aHHbIe NO HCKONaemol Kbnope HeEOcTaTOUHEI 
K TOMY 2K€ OHM OTHOCATCA K Pa3JIMYHbIM JaHadpTHO-reorpaduyecKHM 30Hal 
MJIHOWeHa. 

B cBa3M C STHM ONpeeeHHy!O ACHOCTH WIA CHHXPOHH3aluu paccmMaTpuBae 
MBIX O3CPHBIX OTJIOXEHHH C MIHOWEHOM tora PyccKoli paBHHHbI BHECIO H3yYeHH 
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}akO M3 «O3epHorO Meprewia» JIuxBuna. Mckonaemaa nmMolwenoBaa cbayHa 
saxon Kacmuiickoro Oaccelina JocrarouHo xopomio usyyena. Crparurpadu- 
foe pacwIeHeCHHe MIMOLeHa MO OCTPaKOLaM MPOMSBOAUTCA JOBO/IbHO YeTKO.. 
KNOMY APyCy MMMOWeHa CBOHCTBEH OMpeseeHHbIi KOMIIeKC MH PyKOBOLA- 
BHbI OcTpaKog (, 14). 

Pe3yIbTaTe MUKPOMAJICOHTOMOTMYeCKOTO M3YYeHHA “OsepHOrO MepresiA» 
OOHAapyXeH MMOMCHOBbIi KOMMIeKC OcTpakox xopomel coxpanuoctu. Io 
feneHuio B. A. MBanoBoli, KOMMJeKC JIMXBMHCKMX OCTPaKOJ, COCTOHT H3 
Ky!0ulMxX CeMH NpecHoBogHbIx BuyoB: Bythocypris sp., Candoniella’ cf. 
we Schneider sp. n., Candoniella sp. (no A. B. Cysuny), Cypria sp. (mo 

Cy3uny), Iliocypris bradyi G. O. Sars, Darwinula schneiderae sp. n., 
nocythere alveolata sp.n. To A. B. Cysuny (1?), BCe 9TH BHJbI CBOMCTBEHHHI 
bones yuacTKaM dKUaPbIJIbCKOrO MOpA, Te OHM 3aMelllaloT XapakTep- 
MOPCKHe BHJbl. YKa3aHHble BHAbI OCTpakO, OOHapy2XKeHHble B JIMXBHH- 
X O3€PHEIX OTOXKCHHAX, B MMoueHe Bocrounoro IIpeqkaBKasba HMeIOT 
ayroujee erparurpacuyeckoe Pa act el 
1) Bythocypris sp.(no A. B. Cysuny)— scrpeyaercs B oTu0xe- 
hs Wpepuee akuarpia ((1”), crp. 16); 

eva aioieriica Wrelost Zuni. us canimse (deme nse wan((se ye 
37) OObI4HAa [JIA BCeTO MIMOMeHa H MEOTHCA, BCTpeyaeTCA Tak2Ke HM B MOAMEO- 
a coax c Helix nu xapaktepeH JH akuarbiuia JomMHb p. Axcaii; 

3) Candoniellasp. (no A. B. Cysuny)— xapaktrepHa Qa akuarpiia 
idHbI p. Axcali ((*), rab. XIII); 

4) Cy pria sp. (no A. B. Cysumy)—scrpeuaetca u3peqka B akuarbiie 


E cTp. 38) 
) A ete bradyi G. O. Sars. — pacmpocrpaHeH B HH3ax 
‘arblla, a TakeKe HW B Ooslee ApeBHHX (CO cpefHero capMaTa) OTJIO%KeHHAX 
, cTp. 41). Ilo A. B. UBettepy ((14), erp. 57) aror Bug ocrpakoy xapakTepeH 
akyuarpiia Haxuero [lopoumKba; 
6) Darwinula schneiderae sp. n. —Bcrpeyaerca TOMbKO B 
arblJIe, MeCTaMH B 3HaUHTebHOM KOvIMUecTBe ((!*), crp. 47); 
feiaks wan oiccy tine ters a-l woeolearthas ospy ms Ad Bs Cyaune(s 
. 136) cunTaeT, UTO STOT BU <OUeHb OOBIUCH B akUarblle, re BcTpeyaerca 
‘AUHTeJIbBHOM KOJIMYeCTBE, OCOGeEHHO B HH3aX», H B MeHbINeM KOIM4YeCTBe — 
epxXHel YacTH MeOTHCa. 
TakuM oOO0pa30M, H3y4eHHbIM KOMMIeKC (bayHbl OCTPakOA 3 JIMXBHHCKHX 
2PHbIX MepresleH» MO3BOJIA€T CUHMTATb HX KOHTHHEHTAJIbHbIMH 3KBUBAJICH- 
M aKuarplibCKHX oTOxKeHHH Bocrouxoro [IpeyqKaBka3bA. OSTOMY BbIBOLY 
MpoTHBopeyar aHHbIe 06 uckonaemMol uxTuopayHe PaCCMaTPUBaeMbIX OT- 
<eHuii (7). Tlo uckonaemomy kommuieKcy MXTHOPayHbI «O3epHble Mepresa» 
XBHHA CHMHXPOHHbIl JI€CBaHTHHCKHM OTJIOXKeCHHAM CTaHHUbl HaraBcKkolw — 
KOBCKOH (HaraBcKHe cuI0oH paliona I|umiasaHckoro BosoxpaHuuuula). Haras- 
e@ ciloH cofepxkaT OoraTbit KOMMIeKC MpeCHOBOAHOH KOHXHIMOayHbl 
nio beyrichi Neum., U. bielzi Czek., U. biplicatus Por., U. aff. sibinensis 
1., U. procumbens Fuchs. u gp. (?, 4). Sror KommseKc eBaHTHHCKOK cpa- 
| MO3BOAe€T CUMTATb HaraBCKHe CJIOH MPeCHOBOJHbIMH YKBUBAaJICHTaMH MOp- 
‘X akuarplibcKux oTmomenul (4). Bau3Kou kK sleBaHTHHcKOl (payHe, HO He- 
JbKO MOJIOXKe, CUYHTAeTCA MPeCHOBOMHaH KOHXMIMOpayHa YepBeHHoro 
., okono x. Wamun na p. Can. Dayna ocrpakog 43 u3sy4eHHOH HaMM HMDKHeE! 
TH paspesa Yeppaennoro spa (depHble TIMHbI C YHHOHHaMu) ykKa3bIBaeT 
MpHOpexKHO-MOpPCKOM THM 9THX TMH HM MO3BOMACT CUHTATb 9TH OTMOXKE- 
1 3a ‘akuUarpimpcKHe. M3n0%xKeHHbIe MaJIeOHTOJIOTHYeCKHe COMOCTaBJICHHA 
oKe MOATBepKMaOT aKuUarblIbCKHH BO3PaCT JIHXBHHCKHX O3€PHbIX OTVJIO- 
Ini. 
TakuM 060a30M, UMerlollHeca B HacTosilee BPeMA aHHble MO HCKOMaeMOn 
ype (BUAOBOH cocTaB HM aHasOrua ero MMMOWeHOBEIM :lopam Boponexkckoli 
lacTH) H MO HXTHOdpayHe (MJeEHTHUHOCTh ee HXTHOPayHe HaraBCKUX CJIOCB, 
Oppie MO Ji@BaHTHHCKOH KOHXHIMOpayHe HM OCTpakKOJaM CHHXPOHHbI 
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akuaPblly), a Take MPHBeMeCHHbIe HOBbIe JaHHbIe 10 OCTPakOaM MO3SBOJI ALOT Y 
Pe€HHO OTHOCHTb JIHNXBUHCKHe O3eCPHbI€ OTJIOMKCHHA K ak¥arblIbCKOMY Ap ye 
NAHOWUeHa. 


Tloctynu10 
18 V 1959 


WHTHPOBAHHAS JIMTEPATYPA 


1E. H. Anauosa, JAH, 95, Ne 5, 1089 (1954). *# B. B. Boraues, Tp. leo 
KOM., HOB. cep, B. 135, 1924. *® H. H. Boroaw6os, Martep. mo reor.KanyxcKoli ryOep| 
nuv, Kanyra, 1904. 4 E. B. By apd, Uctopnueckas reorpadus pactenuii, M39. AH CCCP} 
1944, °VW.Tl.Fepacumos, K. K. Map kos, JlequnKoBpli mepHoq Ha rep pure 
pu CCCP, Mag. AH CCCP, 1939. ° B. Il. Ppuuyk, Marep. mo uersepTHunomy MepHog 
CCCP, 8. 3, Wsy. AH CCCP, 1952. 7B. Tl. Jle6enes, Mpecnosoquad veTBepTuuna 
uxTHodayHa Epponelickoli uacta CCCP, JIucceprauun, M., 1952. ®T. A. Macasaet 
Bonp. reorpaduu, Coopx. 21 (1950). °° Tl. A. HuxutTuu, O Bo3pacte MMXBHHCKOM UCK 
naemoli dnopst, Boponex, 1931. 1° Tl. A. Huxutun, Tnmomenospie A veTBepTHUHEI 
drops Bopouexckon o61., H3q. AH CCCP, 1957. © T. YW. Tlonos, Marep. no reosoru 
HM Mome3H. uckon. Asopo-UepHomopba, COopxH. 22 (1947). % A. B. Cy 3u 4H, Ocrpakogy 
TPeTHUHBIX OTIO*KeHHH CesBepHoro IIpeykxapKaspax, 1956. 31% B. H. Cy kKaues, Mate 
MO "eTBepTHUHOMy NepHogy CCCP, B. 1, 1936. 14 A. B. I] spetep, Ocnopnt moptbonorn 
HW CHCT€MATHKH MVIMOMeHOBLIX HM MOCTIIMOMeHOBLIX ocTpakog, M.— JI., 1949. 
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Hoxaagn Akagemun nayx CCCP 
1959. Tom 128, Ne 2 


PEOJODH A 


K. Tr. CAMbBILUKHHA 


BHOHOMHYECKHE YCJIOBAA BACCEAHOB JATECTAHA 
B HWDOKHEMEJIOBY!O 3NOXyY 


(JTpedcmaeaeno axademuxom JI. B. Haauexunoim 4 V 1959) 


|Ha rpanuue topbl H HwKHero Mena TeppuTopua JlarectraHa H npHseraloujas. 
aemy YacTb AsepOaliJvkaHa OblIM HOXABeprHyTbl TopooOpa3s0BaTebHbIM JBU-- 
usM. K sTOMY BpeMeCHH MpvypoueHo OOpa30BaHHe CKJIakuaTOCTH B 30HAaXx 


WIM BbIBeeCHbI Ha JHEBHYIO NOBEPXHOCTh, Apyrue Ke, HAOGOPOT, NpelcraBsAUM 


JiOMHTHI H JOJIOMATHSHPOBaHHble U3BECTHAKH, CBUJETEJIbCTBYIOULHe OO yHacuie- 
s3AHHOCTH MOBbILCHHOTO COJep2%KaHNA H3BECTKOBHCTHIX COJIeH OT THTOHCKOrO 
ijoema topri. BevieycTBue 9TOTO B HWXKHEH YaCTH paspe3a BaJlaHKWHAaA HCKO- 
MoH MUKpodayHbl He OOHapyxeHoO. K KOHILy BepXxXHero BaslaHeKHHa MOPCKO 
celH mperepnepaeT pA mepHoquyeckux yrayOuenuii u oOmeeHuii, 4TO 
XOHEUHOM uTOre NPHBOANT K COPaso0BaHHlo Oacceliha C HOPMaJIbHOH MOpPCKOH 


vomMyeckoe KOeOaHHe YPOBHA OacceHa B KOHIe BaslaHxKHHa YKa3biBaeT 


BecTHAKaMH, B Bep XHeH YaCcTH Pa3spe3sa MepeMexKaloulu4xcCA C TeppHTreHHbIMH 


y U, TAKUM O6pa30M, CYLeCTBOBAaTb B NOOce BOJIHOBOrO Npu6os. Ecviu B HEOK- 
M BaJlaHXKHHE OTJIOXKEHHE OCATKOB MPOHCXOMMT ellie 3a cueT THAPOXHMHYe- 
Oro OCaxKCHUA M3BECTKOBHCTHIX COJleH, TO B BEPXHe€l YaCTH BaJlaHXHHCKOFO 


BHoro H Bokosoro xpeOros KaBKa3a. OfHU y4acTKH JaHHOl TeppuTOpHH. 
OH TpOMaHbIe TeOCHHKJIMHAIbHbIC MpPOrMObl, Te OTKMaNbIBaJIHCb MOIILHbIC 


fila ocagounprx mopox. lOxupiit JlarectaH B Havase BaJlaH2KHHCKOFO Beka. 
PACT ABI AIL co6oH OOslacTb ObICTporo NOrpyXKeHHA, 3eCb OTKMAaNbIBaUCh. 


MeHOCTHIO; NOcJeAHee OOCTOATEJbCTBO NOSBOMHIO PaccCeMTLCA B BOMAX BepXHe-- 
aHXKHHCKOrO MOpsA dopaMuHHdepaM, MOJWIIOCKaM MW MOpCKHM JHIHAM. Ha_ 


OOTHYeCKHHM COCcTaB nmopoy, npecTaBJieHHbIl AOMJOMUTAMH MW OOJIMTOBBIMH - 


(OCIOAMU, H GopaMuHU@epbl, U3 KOTOPHIX OoOvbWIOe Ppa3sBNTHe Noyuna, 
jOXOJIMHAa, OOJlafatollad HH3KOH PpaKOBHHOH, CMOCOOHOH TpucacbiBaTbCA KO. 


yca B MepHoy, OypHOH %*KH3HEeATEJIbHOCTH OPraHH3MOB OOpasoBaHHe OCaKOB . 


OHCXOJMT Tak2Ke HW 3a CYUCT PaAKOBHH OPlaHH3MOB, HaCeJABIIUX STOT OaccehH. 


Ha nuomanu J[y3lak oOTJO%*KeHNA BadlaH%KHHAa OTCYTCTBYIOT; MO BCeH Be-- 
ATHOCTH, B 3TOT OTPe30K BPeMCHH 3J€Cb CYMIECTBOBaJI KOHTHHEHTAJIbHbIH : 


acTOK, Te MpoleccoB ceqHMeHTalHu He mpoucxoquso. B palionec. Akyma 
cnoslarasiacb OKpawHHaA YaCTb MeJIKOBOJHOrO GacceliHa, npHOlMKeHHAaA 
3HAUHTeIbHO BbICTYMalOlMM OCTPOBaM UJI Cyle, C KOTOPBIX CHOCHJICA Oc- 
)BHOH MaTepHail. 


|B roTepuBe, KaK H B BePpXHEM BaJlaHKHHE, MPOMCXOAHT MepHOMMYECKOE - 


jlyOleHHe H OOMeueHHe COacceliHa, OMHaKO TeHAeHWMA yruyOueHuA npecbaa- - 


er. XapakTepHbIMH OONTATeAMH Ha OacceliHa ABIAJIMCb NeelMnOLb! — 
nolladomya, Panopaea, Corbula, Nuculana. 

-B caMoM Hay¥asle roTepuBCcKOrO Beka OacceliH XapakTepu3yeTCA SHAYMTEIb~ 
oi ryOUHOM MU HOPMaNbHOli ComeHOcTHHO. 37ecb GoubUICe pasBHuTHe nosy una 
ayHa cbopamuuudep (Cristellaria parallela Rss., Cr. samur-diwidjinica 
nalil., Cr. alikentensis Samischk.) u3 ceM. JlareHuy; mocseqHHe ABJAIOTCH 
[IMUHBIMH OeCHTOHHDIMH OPfaHH3MaMH, OOKTAIOUINMH B CpaBHUTeJIbHO CHOKOH- 
1X YCJIOBHAX MOpCKOrO WHA. HeoOxoQuMO OTMETHTb TAKE, YTO B HEKOTOPbIX 


t 


JOCJOAX YTOTCPpHBa oOHapy2xXeHo 3HaUHTeJIbHOe KOJIHYECTBO TOJICTOCTCHHBEIX 


\OXOJIMH, UpeWCTaBUTeJel MeJIKOBOJbA, OOMTAIONIMX B Mooce npHoOpexHoli 
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30HBI. BwarornpHsaATHble OMOHOMMYeCKHe YCJIOBHA CNOCOGCTBOBaIH pasBHTHIO} 
KOJIOHHaJIbHbIX MUUaHOK, MOPCKHX JIMIMM uU racrponoy. B cpeqHei, rIHHHCTOH,| 
yacTH POTepHBCKHX OTMO2%KeHH ([OxHBIM arectan) opamuHUdepbl MeHee pasHo 
OOpa3HbI, YTO, M10-BAHMMOMY, CBA3AHO CO 3HAYHTEJIbHBIM YrulyOJleHHeM OacceHHa. 
O6usue 2Ke YKa3aHHbIX BbIe OpraHH3MoB B OacceHe ToTepuBa OKa3aJIO 3Ha-7 
YMTebHOe BJIMAHHe Ha COCTaB OplaHOreHHO-OO/MTOBbIX H3BeCTHAKOB. CocTaBy 
dayHbl (opamunudep B rorepuBe Llentpambuoro J[arectaHa TakOl Ke, Kak F 
8B lOKHOM, OMHAKO JOMMHHPYIOWlad POJIb MPHHAae*KUT CMMPaJIbHO-IJIOCKOCT=)} 
HBIM KpucTesmapuam (Cristellaria caitarica Chalil., Cr. crassa (Roemer)), 
MOCJICIHHe ABJIAIOTCA OTHOCHTCIbHO Me€JIKOBOJHbIMH (bOpMaMH, TOra Kak’ 
pa3BepHYTHIe H MOJypasBepHYTbIe HX MpeMcTaBUTeM, CKOpee BCerO, ABJIAIOTCA} 
MOKa3aTeAMH 3HAYHTebHOrO yrulyOJleHHA MopcKoro Ha. Ha yuacrxe c. Jy3-' 
JlaK OTJIOXKeHHA TOTepHBa He H3BeCTHbI, TaK KaK JlaHHbIM yUaCTOK, KaK H B Ba 
JaHKUHe, MpOMoMKa OCTaBaTbCA cyllen. / 

Pexkum OacceliHa B HHKHeEOAappeMCKoe BPeMA Pe3KO H3MEHHVJICH, XOTA JIMTO-% 
balluH 3fecb MO-mpexKHeMy HOCAT H3BeCTHAKOBbIM XapakTep C MOMYMHeHHbIMH! 
TePPHIeHHbIMH MpocioAMu. OcHOBHbIe PpylMbl OPraHH3MOB, HaCeJIABLUIMX BObIt 
POTepHBCKOrO MOPsA, MHIpHpoBaJIN B Oosee OarOMpHATHbIe DJIA HX CYULeCTBO- 
BaHHA MecTa, HEKOTOpPble Ke BbIMEPJIM UH JIMUIb HeMHOrHe cpopMbI MpHcnocobu-}} 
JIMcb K HOBbIM ycnoBuam. M3 Hux BarMHysuup (Vaginulina cristellaroides! 
Rss., V. incristellaroides sp. n.) aBa10TCA NOUTH TIlaBHbIMH MpeACTaBHTeJIAMH } 
MHKpodayHbI HHxKHeOappemckoro Mops. JIpyrue xe MpelcTaBHTesH opaMu- | 
Hudep 43 PTpyNMbl NOypasBepHYTHIX KPHCTEMIAPHH 3eCb BCTPeYalOTCA PeNKO. } 
Bo3HukWmMH pexkuM OacceliHa oOecmeun] CYylecTBOBaHve YyKa3aHHOH BbILe 
rpynmmbl MHKpoopranH3mMoB. OyHakoO MUIaHKH, MOpCKHe JIMIMH, TacTponmogsl| 
3eCb TakxKe HMM OoMbINOe 3Ha4eHHe. UacTo BcTpeyualoTcA TakxKe OpaxHonoEl 
H TOJICTOCTBOP4aTHIe MaCTHHYAaTOMAaGepHble; CpeMH MOCMeMHUX IK3OFHPbI OCO-' 
OeHHO OOHJIbHbI. OOWIMH JHTOMOTUYeCKHH CocTaB MOpO u 3akJIOUeHHaA B HUX 
(payHa CBUAeTEbCTBYIOT O CYILeCTBOBAHHH MeJIKOBOAHOrO OacceliHa, HO Oosee 
FlyOoKoro, 4eM B rorepuBe. MukpodayHHucTHuyeckHe KOMIJICKCbI HH2KHETO Oap- 
pema Ha yuacTKax cc. AnmukeuTt, Jiy3max, Axyuia u ApakaHbl OHOOOpa3sHHT, | 
YTO yKa3bIBaeT Ha CXOJCTBO YCJIOBHH, OGeCMeuMBalolluxX UX pa3BUTHe. : 

B BepxHeM OappeMe Mope OxBaTbIBaeT Bce yuacTKH JarectaHa. Eciu B HUX- ! 
HeM OappeMe OT/araJIHCb OPfaHOreHHO-OOJINTOBbIe H3BECTHAKH, TO B BepXHeM! 
pe3kO H3MeHAeTCA chaluabHbI CocTaB NOpok, SOombuoe pasBuTHe MOTyyaIoT 
TepPHFeHHble [IMHHCTO-aJICBPOJIMTOBbIe OTIOMKCHUA C MPOCJIOAMH JeTPHTYCOBBIX 
H3BECTHAKOB. OTH TEPPHTeHHbIe OTMORKeHHA OappeMa MIpescTaBsAKOT COOOH OT- | 
HOCHTCJIbHO TIyOOKOBOAHbIe (alu. YcTPMYHbIe MpPOCON ABAIOTCA Pe3syJIbTA- | 
TOM lepHoyuyeckoro OOMeJIeHHA WHa OacceliHa. B paccMaTpHBaeMbIX OTJIO%Ke- | 
HHAX BCTpeyaloTcA B OOJIbUIMX KOJMYeCTBaX OCOOH HeMHOrMx BuOB Pecten, 
3yObl aK, HPIbI MopcKux exeli. Hanuune 3HauHTebHOrO KOsIMUYeCTBa OCObel | 
H B TO 2Ke BPpeMA OeQHOCTh BUaMH, MOET OBITb, CBASAHbI C PaSBUTHEM CBOE- | 
OOpa3HbIX 3HAYMTebHO PIYOOKOBOLHBIX YCJIOBMI %KU3HH, K KOTOPbIM MOTI 
MPHCHOCOOUTECA TOJbKO HeMHOrHe (cbopMpl. PayHa xe chopamuHudep 3yecb 
OOHJIbHa H BUOBOH CocTaB ee pa3HOOOpaseH, YTO ABJIACTCA CBHJCTEbCTBOM 
MIbILHOrO PasBUTHA STO TpynMbl OpraHusmoB. MavieHbKve pasMepbl pakOBAH 
C TOHKOM, HEXHOH, NpOspayuHO CTEHKOM, CKOPee BCerO, YKa3bIBalOT Ha 3HauH- 
TeJIbHoe yrulyOueHHe OaccetHa. Ha nepuoguyuecKkoe o6MemeHHe GacceliHa H3 
tbopamuyudep ykKasbiBaloT OOWIbHEIe CKOMeHuA smuctomuH (Epistomina da- 
ghestanensis sp. n.) — o6uTaTemeli MeIKOBOAbA, IpHYPOUeHHBIX OObIMHO K MeCc- 
YWaHO-PIMHMCTHIM (alluaM OopeabHoH npoBuniun. Tipu nepexoye us BepxHero 
OappeMa B HWKHUH anT MOpcKOH OacceiiH mperepneBaer JauibHeliMee mocrTe- 
meHHoe yriyOnenue. BompuiuM pacnpoctpaHeHueM 3jecb MOuIb3yIOTCA aMMO- 
HuTEI — Deshayesites weissi Neym.et Uhl. u D. dechyi Papp., u nenenunogst 
u3 oTpafa Taxodonta, mpeycraBsenHpie poxamu Astarte, Corbula, Panopaea 
u pexe Trigonia, Pinna, Exogyra u gp. 

@ayHa (opamunudep syecb, m0 cpaBHeHuIO c (bayHOH HwKe- H BpILIeIeKa- 
IHX OTJIOXKeCHHH, MeHee OOuJIbHa. XapakTepHbIMH BHUaMH ABIAIOTCA B3]ly- 
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KPHCTeJJIAPHH C OOJIbINMM HaTeYHbIM JHCKOM B WeHTpe paKOBMARI, Tuna 
‘stellaria rotulatoformis sp. n., Cr. schutskajae Saidova (in litt.) Yxa- 
WHbIe BUXbI BCTpeyalorca NO BCeMy pa3pe3y HMwxKHero alta. BapyTocts pa- 
HHbI, BEPOATHO, ABJIACTCH IPH3HaKOM OOJIbUIOH MOMBUXKHOCTH MX Ha He 
ipo a CTeCKJIOBHAHBIM XapaKkTep PaKOBHHbI YKa3bIBaeT Ha HeKOTOPOe 
KRHbIICHHE H3BECTKOBHCTHIX COleli B BOE CYylecTBOBaBLero mopa. Ilo- 
are ycJIOBHA POPMMPOBaHHA OCaKOB Np Mepexose U3 BepxHero Oap- 
Ma B allT M3MCHAJIMCbh NOCTeMeHHO, TaK Kak (pallu UX cabo pa3suuarorcs. 
arecTaHe rpaHulla Mexky CJIOAMH BePpXHeTO WH HHXKHEFO allTa MpoBOsNTCA 

(ocopuTOBOMY TOPH30HTy, H300HJylolleMy pa3sHooOpasHol cbayHor HuXxK- 
O allTa; B ApyrMx palionax JlarectaHa TaKMM MaPKHPYIOWMM TOPH30HTOM 
KAT TlayKOBHTOBbIe TIMHUCTbIC WJIM MeCYaHHCTHIe aJleBPOMUTHI, OOpasyto- 
le TlepexoyHbie CJIOH MexKy Ha3BaHHbIMH sApycamu. B lOxkuom Jlarecrane 
i aa CJIOM TlayKOHHTOBBIX MecYaHHKOB cao BEIpaxKeHb. B oKpecrHo- 

x cc. XyuHu, ApakaHbl H Ha HedprenpombicJioBom yyacrke Jly3ak B HW2KHeM 
re OOHaPy2XKeHbI MJIaHKTOHHbIC (POPMbI OTKPbITOrO MOpsA — Takue, Kak Glo- 
Pina infracretacea Glaessner, ro cBUseTebCTByeT yxKe O 3HAYHTeIbHOM 
clupeHuH Oacceliva. HanOoubuiad MOHOCTh HW2KHeAaNTCKHX OTJOKeHHH 
MeyaeTca B palione c. Akyllla, 4TO CBA3aHO C MaKCMMaJIbHbIM MOrpyxXeHHeM 
a OacceliHa Ha 9TOM yuacTKe. OqHooOpas3ue cballuli Ha 3HaAUNTeIbHOH MOWadA 
asbIBaeT Ha CYUIeECTBOBAaHHE OMMHAKOBbIX YCJIOBHH OcaqkooOpa30BaHHA 
2qHHOM Oacceline JarectaHa. IuuucTHilt XapakTep mopo Hw KHErO alta, 
BKJIOYCHHEM YKa3aHHbIX BbILIe MpescraBuTesen dayHbl, CBUeTeJIbCTByeT 
IIMPOKOM, IOCTeMe€HHOM, OTHOCHTeCJIbHOM yrwyOJeHHH JIHa MOPA Ha Beer 
opuTopuu Jlarecrana. 

Tlepexoaqa K XapakTepucTHKe OHOHOMHYeCKHX YCIOBHH OacceliHa B BepXHe- 
TCKOe BPeMA, CuleAyeT OTMeTHTb, uTO TOxuHE JlarecraH, B TOM 4NCJIe UM OK- 
cTHOcTH cc. AmukeHT u Ceu,KeHT, NOABepraluch CHJIbHOMY TeEKTOHHYeCKOMY 
3)leHCTBHIO, Pe3YbTAaTOM KOTOPOTO ABJIAeTCA OOJIbLIOH MepepbIB B OCaKO- 
KonmeHHH. MouiHocTb BepXHeallTCKHX OTJIO*KeHHH 3fecb Bcero 15 mM. Kpyn- 
le TEKTOHHYeCKHe JBHXKEHHA BepXHeaNTCKOrO BPeMeCHH TIPHBeM B KOHUE 
HILOB K OCYLIC€HHIO OMMCbIBaeMOro yuacTKa. KOHTHHeEHTaJIbHbIM PexKUM CO- 
aHHJICA OT BePXHeFoO allTa BIVJIOTh AO TYPOHCKOH TpaHcrpeccHH, a B HEKOTO- 
(X MecTaX — JO aKUaPrblJIbCKOH. 

B paiioue Jly3naka oTOxKeHUA BePXHeTO allTa TaKX%Ke MaJIOMOLIHEIe, Jo- 
iraioulue 30 — 32 mm. Ha octrasibHOW 2%Ke TeppuTOPHH, B paloHax pp. PyOac- 
uu Yuauyyai, a Take B OKpecTHOcTAX c. Akyllla, BepXHeallTCKHe OTJIO2%Ke- 
A IPeWCTaBJICHbI NOJHOCTbIO H ABJIAIOTCA OOJee MOLLHBIMH, YTO CBHJeTeJIb- 
3yeT O TpeoGMalaHuu B STON YaCTH TeOCHHKJIMHAaIM HUCXOLAWMX JBHKeHHH 
MHOH KOpbI. OHako oOpa30BaHue coc*opuToB, MpHypOueHHbIX K HH KHE- 
3eP XHEANITCKHM OTJIOXKEHUAM B palione c. Akylila, ABIAeTCH JOKa3aTe/IbCTBOM 
AaTKOBPeCMCHHOFO 3HaUHTeJIbHOrO OOMeJICHHA MOPS. 

HaceneHue BepxHeamtTcKoro OacceliHa NpecTaBJIeHO TOJIOBOHOTMMH MOJI- 
CKaMH WM MeselwMnosaMu; HavOoulee XapaKTepHbIMH H3 HUX ABJIAIOTcA Acan- 
yplites, Parahoplites, Cheloniceras, Aucellina u oOuraTeiM MeJIKOBOJHBIX 
Meet — TosicrocTrBopuatpie Cardita. M3 dopamuuudep s3fecb oOuTaIM 
PMI, OOJIaalollve H3BECTKOBHCTOM PaKOBHMHOH, H3 CeM. Lagenidae, Anoma- 
idae, Epistominidae u ap. OOnabHOe CKOMNeHHe SIHCTOMHH B JlaHHbIX OT- 
KeHH AX MIpeMMoIaraeT MeECTHOe NOHMKEHHE TEMIEPaTy PHBIX yCJIOBMH OaccelHa. 
eCb B elle OOuIbUIeH CTeMeCHH, YM B HMXKHEM allTe, MPOABJIAeTCA FOCMOACTBO 
eICTABHTeeli IWIaHKTOHHEIX Tpynn cbopamunudep u3 cem. Globigerinidae. 
MeCuaHUCTHIX (bopaMuHUdep pacmpocrpaHeHb! NpeszcraBuTestu cem. Reopha- 
ae, Lituolidae, Verneuilinidae u ap. OOunbHbIe HaxXOZKU (bayHbI B BepxXHe- 
rCKHX OTMOmKeHHAX cc. AnukeHT u Jly3lak CBHJTEIbCTBYIOT O CYILeCTBOBa- 
A OaFOMPUATHBIX YCNOBU WIA OOuTAaHHA OpraHusmMoB. OHakO B OKpecT- 
tax c. Akyma tbayHa PopamuHUdep paccMaTpHBaeMbIX OTJIOXKeHHH HAaMHOTO 
Hee, UTO, BEPOATHO, CBA3AHO C YBCJIMYCHHEM IeCYaHWCTHIX HW yMeHbINeHHeM 
{HUCTHIX Wa4yek. OroT cbakKT MpeMmATCTBOBa/I XOPOIeMy cOxpaHeHHlo Mecua- 
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r | 
HUCTEIX (popaMuHUdep, PAaKOBHHI KOTOPHIX ObiCTpO paspyllanuch MOA exe 
BHeM FpyObIX “ACTH, NOpO UM BOLL, A B MeHbUNel CTeMeHH — H3BECTKOBHCTE 
dbopamuHudep, KOTOpble Tak2%Ke PeAKO BCTPeyaloTcA B Moposax, oOs1aatouly| 
rpyOo 3epHuctoctTbio. B necuaHHCTbIX Nopofax BepxHero alta HaOvroaeT¢ 
KOCaA CJIOHCTOCTbh, KOTOPad, OUCBUAHO, OOPasOBaslach MPH CyWeCTBOBaHHH Tp) 
JIMBOB UM OTJIMBOB BO OacceliHa WIM 2%e OOyCJIOBIeHa CeE30HHbIMH H3MCHEHHAN 
B ocayKooOpasoBaHun. THesqooOpasHble CKOMJIeHHA KPYNHbIX sepeH Tviayki 
HUTA HW PaCTHTeJbHBIX OCTATKOB TakKX%Ke ABJIAIOTCA NPH3HAKOM MECJIKOBOAHOCT! 

Takum o6pa3oM, JIMTOMOrMYeCKHH CocTaB NOpok WU COXpaHMBINHeCA KO! 
TWICKCbl H3BECTKOBUCTHIX WH MecuaHHcTbIX CopaMMHUdep ykKa3bIBaloT Ha OTH! 
-CHTesIbHOe OOMesIeHue OacceltHa B pacCMaTPpHBaeMy!lo SMOXy. 

B aslbOcKOM Beke HaOsl0aeTCA pe3kad HW 1poOuasa Auddepeniuallua TeppuT! 
PUM Ha OTACIbHbIe OGNACTH, NOLHATHA M ONYCKaHHA, B pesysbTaTe yero HW HaOJIK 
jlaeTcsA TaKoe pasHooOpasHoe PasBUTHE ITHX OTMOXREHHH Ha H3y4aeMOH Tep put 
pun. B oxpecruocrax cc: AuuKeHT Hu Cen KeHT HH2KHeaJIbOCKHe OTJIOMKEHHA COBE| 
IWe€HHO OTCYTCTBYIOT, Ha yuacTKe c. Jl y3ak MPMCyTCTBYIOT JIMIIb AUX HUH 
CJIO, H, HAKOHEL, B OKpecTHOCTH c.:AKYLla HHKHeaJIbOCKHE OTJIOMEHUA Ipepcral 
JIMIOT COGOM NOHbI paspe3 3HayHMTebHOM MoUHOCTH. B anTodalHH He HAaOJI 
laeTCA KAKUX-J1MOO Pe3KHX H3MCHEHHM, MOXKHO TOJIbKO BbIJeJIMTb 30HY elite Cove 
IWMPOKOFO pa3BHTHA TIMHUCTHIX OTJOXKeHHH B palone ceBepo-sanagzuHoro JK 
recTaHa. OTJiOx%KeHHA HWKHerO aJlbOa B H3YYCHHbIX paspesax MpecTaBJeH} 
WaukaMH TeCMHO-CepbIX aJICBPOJHTOB C peAKHMH IWapOBbIMH KOHKpellH AME 
pexke mecuaHHCTbIMM TJIMHaMH C CJMHHYHbIMHM TPOCJIOAMH UM3BECTKOBHCTOLO 
TlayKOHHTOBOrO MecuaHHKa. 3yecb, MO-BHAMMOMYy, HMeJIO MeCTO OTHOCHTeM? 
Hoe yrury6JleHHe MOPA NO CpaBHeHHIO C BEPXHHM AaNTOM, O 4M CBHJCTEJILCTBYE 
cocTaB dayHbl, MpecTaBJIeCHHbIM PeAKHMH AMMOHHTAMH HW TOHKOCTBOPUaTBIM 
neeWunoaMu, MpeHMylIeCTBeEHHO M@IKHMH UH OOTaTbIMH B BHJOBOM OTHOLICHH! 
Nucula, Grammatodon, Aucellina u ap. Sro yray6neHue pacnpoctTpanaerte! 
B LlentpambHom u CepepHom JIarectane. B lOxkuom JlarecTaHe B TeueHHe HH# 
Hero albOa Ocak He OOPa30BbIBaJIHCh UJIM Ke OHV ObWIH PA3MbITHI B MOCIeLyK 
mee Bpema. M13 @opamunndep 3ecb Mpeo6alaloulMMU ABJIAIOTCA NecuaHHCTHI 
cbopmp : Proteonina difflugiformis Br., Gaudryina filiformis Berth., Reopha 
scorpiurus (Montf.), Ammediscus incertus (Orb.) u ap. Menee pacmpoctpé 
HeHHBIMH ABJIAIOTCH penctaBuTemu u3 cem. Lagenidae. Ha yuacrxe c. JLy3ua' 
PaKOBHHbI HWKHeaIbOCKUX PopamMuHUudep 3anoJHeHbI NHPHTOM, TO yKa3bIBae 
Ha yCJIOBHA YaCTOTO HapyleHHaA razs006MeHa Ha jlHe OaccelHa. 

TakiM oOpa3oM, o6uHH O6HK Nopok amb6ckoro spyca uM BKsIO4“eHHa! 
B HHX (ayHa NOSBOJAIOT TOBOPUTb O CHOKOMHBIX MH OTHOCHTEbHO TIy6OKOBOL 
HBIX YCJIOBHAX OCAaJKOHAaKOMJIeCHHA Ha OObWeH YaCTH H3yYaeMOh TeppHTOPHY 

Cpeyue- H BepxHeabOcKoe BPeMA XapaKTepusyeTCA 3HAYMTEIbHBIM YIuye 
Ji@HHeM MopcKoro OaccelHa H paciiMpeHHeM ero rpaHull. OfHaKO B HEKOTOPBE 
yuactkax lOxunoro J[arectaHa STH OTJIOX%KeHUA HIM He (OPMUPOBaIINCh, Wu 
Ob YHHUTOXKEHBI TYPOHCKOH TpaHcrpeccuen. : | 
- Orioxenust BepxHero vu cpelqHero asbOa Jarecrana npefcTaBseHb YepHbIM 
TIMHaMH C MpOCJlOAMH cBeTwIO-cepbiIx MepreseH. WM306usryromMe octTaTK 
ayIleJJIMH, HHOWePpaMoB M OeJIEMHUTOB TOBOPAT O06 yCTaHOBJIeHHM pexKUMa Cpak 
HUTebHO TayOoKoro Mops. B coctaBe MuKpodayHbl CyWleCTBeHHO OTMeTHT 
rpoMaHoe yyacTue NIaHKTOHA, P1aBHBIMH NIpeACTaBHTeIAMU KOTOPOFO ABJIAIOTC 
rmoOurepuunt — Globigerina infracretacea Glaessner, G. globigerinellinoide 
Subb.; mocequne HauMHaloT NOABIATECH C BEPXOB HHKHEFO alta Hi B Bep XHé) 
aibOe JOcTHraioT MowHOrO paciipera.- . 


s 


Muctutyt reonormu Jlarectanckoro cbuauava Iloctynuao 
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TEOJOVH A 


A. MW. WAMOWHAKOB 


OCOBEHHOCTH MVHEPAJIbHOrO COCTABA TABPHYECKON 
CBHTbl KPbIMA 


(IIpedcmaeneno axademuxom 1. M. Cmpaxoeeim 27 V 1959) 


Cpemu diumeBbix OOpa3s0BaHHl TaBpHyecKkoH cepuu Kppia (?) B mocuer- 
pe BpPeMA BBIJeJIeCHbI ONpeeIeHHbIe THMbI TeppHreHHOrO diulla, HaMeyeHa 
ICEMOBATEIbHOCTh YEPeMOBaHHA THMOB (lua NO paspesy (4), a TakxKe Jana 
Wad JIMTOMOPMYeCKad XapaKkTepHCTHKa TePpHIeHHbIX MOpO HM KapOoHaTHBIX 
OHKPelHOHHBIX OOpasoBaHul (°). Tak Kak (pIMWeBbIe TeppHreHHIe OOpa3o- 
HHA TaBpHyecKOH cepHu Kppima upesBpryaiHo OefHbI ONpeseIMMbIMH OpraHH- 
2CKHMH OCTATKAMH HM TOJIbKO JIA OUCHb HE3HAYHTEJIbHOH (BEPOATHO, Bep XHeli) HX 
ACTH yCTaHaBJIMBaeTCA Celiac BepXHeETPHaCOBbI BOSPacT, BOMPOCbI CTpaTurpa- 
(MM M Maseoreorpadun He MOryT pellaTbca Oe3 LeTabHOrO MMHepasorMuecKoro 
#1aJ1W3a. Hsyuenue THNOMOP@HbIX OCOOeHHOCTeH MHHepaJlOB, MHHepaJIbHbIXx 
ccolMalluli HW H3MCHeCHHA HX KOJIMYeECTBCHHbIX COOTHOWeEHHH MO pa3spe3sy mo- 
OJIM€T Me€TaIM3MPOBaTb MHHepasorMyecKkylo XapaKTepHCTHKY TaBpHyecKOro 
jJIMIla, OXAPaKTePpH30BaTb OTCJbHbIC CFO TOMI, a TAKXKE HCHOJIb3OBaTb 3TH 
JaHHBIC JIA MasleoreorpaduyecKux noctpoeHulH. B nopofax TaBpHueckoli 
BUTLI (HHKHEH H OCHOBHOH 4acTH TaBPUYeCKOH cepHu) u3yyeHO Goslee copoKa 
[MHePaJIbHIX BUOB M pasHoBusHocTeli. [loponooopasyronve aJIOTHTeHHbIe MH- 
epaJibl MpefCTaBJIeHbI KBapIleM, MNOJIeBLIMH WWNaTaMH (arMoKsa3bl TuMa 
AbOMT-ONMTOKA8a, PELKO OPTOKMas H MHKPOKJIMH), OeOH coo (MycKO- 
MTOM), OypOH MH 3eNeHOH CMOJOH, XMOPUTOM, PMpocsiofaMu, OM3KHMH CepH- 
uTy. Kpapl B BUe OKaTaHHBIX M yIvIOBaTOOKaTaHHBIX 3epeH, C OOHJIbHbIMH 
ASHOOOPAa3SHbIMH BKJIOUCHHAMH, IKCJIE3HCTLIMH TWICHKAaMH, YacTO KOpPposH- 
OBaHHbIM. Bce cuuKaTbI HECYT CJIebl BTOPHYHOTO H3MCHEHHA, YTO OCOOeHHO 
[POABJIAeTCA B XapakTepe coq. Bypaa u 3eeHad CJIO{bI ABJIAIOTCA MHTEH- 
HBHO OG€CIIBEUCHHBIM OHOTHTOM, C NOHHKCHHbIMH MOKa3aTeJIAMM MIpeJIOMJIeHHSA, 
CYT MHOTFOUHCJICHHbIC HAMOMOPdHb!e BbIAeeHHA OpyKuTa, aHaTa3a MU HIOJIb- 
aToro pyTuwia. Kak Oelaa, Tak H, OCOOeHHO, IBeETHaA MaCTHHUAaTHIe CJOLE! 
acTO WpuodperaloT arperaTHocth. 

AKIECCOpHbIe + aJIJIOTHTeHHBI€C MMHepadbl MpecTaBJIeHbI pa3sHOOOpasHbIM 
ommsieKcoM, OJHaKO KOJIMYeCTBO UX B TAXKEbIX (PpPaKUHAX BecbMa He3HauH- 
eIbHO (COMepxKaHWe TAXKEMbIX MHHEpasoB BO Ppakuuu 0,25—0,01 mm xoue6- 
erca oT 0,02 yo 1,5%). 

Bompiryio “wacTb Ts2KeIOH (pakUMM COCTAaBJIAIOT PyAHbIe HeMpo3spayHple 
MHepasibl, MpeACTaBeHHbIe OKHCaMH WH THAPOOKHCaMM xKeesa, MMPHTOM, 
apKa3HTOM, HJIbMeHHTOM HM JIEHKOKCCHOM; PeMKO BCTPedaeTCA MarHeTHT H Apy- 
ue winuHemH. Bocnosb30BaTbCA PYHBIMH Via WemweH KOppesIAWMH He mpel- 
TaBJIACTCH BOSMOXKHDIM. Cpelw MpospauHbIX aKILeCCOPHbIX MHMHepaJOB U3y- 
CeHbI pasJIHMUHbIe BUAbI WHpPKOHa, TYPMaJIMHa, PyTHJa, alaTuTa, WNMHeIH, 
OpyHa 4 ApyrHux MuHepasos (cm. Tao. 1). YcrowunBocTbio No BcemMy pa3spesy 
TMuaeTCA CeMyrollad MHHepadbHad accOlMalluA: WHPKOH, TYPMaJIMH, PyTHJ 
eITHIH, Oelad cuofa, UBeTHAA CuOa, XJIOPHT, PyHble. 

BuewHuii O6OHK H HeKOTOpHIe THMOMOpdHBIe OcOOeHHOCTH HaHOouIee pac- 
POCTPaHeHHEIX MIpO3Ppa4HbIX MHHEePaJIOB CBUJeTEbCTBYIOT O TOM, YTO OHH Mpo- 
11* 379 


Taonninay 


HuxHAA “aCTb 


CBHTbI—HOPM. | yopm. unm c a pruJUTOBbIL 
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On. 3. 
50,0—90,0 


Cpeanaa 4YaCTb CBHTbI 


mecua 
durum c ases- 


HUKOB. 


duauWI c HOpM. 


Bepxuasi uac 
CBHTBI ap- 
THINUTOBAA 


mecuanniann| DORE Pe aralceresod maa 
MaJIbHbIM BbIM 

3,0—23,0 PO SOO |e sO SO) NeW & 
2,0—16,0 3,0—23,0 | 10,0—20,0 | 2,0—10 
1,0—10,0 1,0— 8,0] 2,0 —6,0 On. 3: 
0,0--13, Oy Hin; 0252s OslOAO 1055 a 
0,0— 0,4 == = — 
0,0— 2,0 BO0==22,08 |= 1 00 RO — 

— Ones: = -- 
0,0— 2,0 4° 0— 350.) 10 —17,0 Onras 
0,5— 2,0 OHO OS saa0 On. 3 
0,0— 4,0 4,0— 5,0] 0,0— 2,0 = 

0,025.01) BOSS 3 OR OPO Sea O Ox. 3: Gig 
1024.0) s\ Os D== 285 Ou] mane 10) — = 
4,0—31,0 | *6,0—44,0 |} 5,0=—40,0 7} 30, 0=536%G 
14,0—46,0 | 6,0—54,0 | 10,0—38,0 | 25,0—36,09 
6,0—15,0 | 4,0—21,0) 2,0—16,0 | 15,0—25,@ 
0,5— 4,5 0,0— 1,8 | 0,0— 1,0 On: 32 
PAV NO Ones: 0,5 2.0 = 
0,0— 2,0 — 0,0— 1,0 — 
0,065)" O50 — 1 OFF 10702058 — 

— 0,0—12,0 — a 
Ohi, On. 3: — oa, 
Onan: 0,0—0,8 0,0— 1,0 — 

— Onst3: 0,0— 1,0 == 

a Ons 2 pas = 

— On. 3 — _— 

oa 0,0—1,0 ag ne 

30,0—90,0} 40,0—80,0 | 45,0—60,0 | 60,0—95,0 


Tpumeuaune. YxKasanbl MHHMMAaJbHbIe M MAKCHMAJIbHbIe COfepxKaHHA B MpoweHTax 
MO JaHHbIM JO—60 u3y4eHHBIX C:pakuNi “3 KaxKJo Tom. CooTHoulenua mpospau- | 
HBIX IIPHBeeHbI, HCKIIOUAA pyHHIe. 


* UacTuuHO HJIH MOJHOCTbIO ayTHreuHble. 


** On. 3.—OMHOUn 


ble 3epHa. 


Ta6uuna 2° 


1 od ly a 7) 1 4 : ' roy Are |= Foo ie na 
XapakTepuctu- Re Re log Ae Be XapakTepucrTu- Reel S Gels. Bee 
KH Iupkouna ESss SEQRISESS aA TaEGns EESa|G8s5 8233. 
O 6mee KoHUeCTBO 29) 0==)12..0 eG TpellMHOBaTble H KOp- 
WupkoHa B TaxKe- {50,0 (30,0 |6,0 POANpoBaHHbIe 3ep- 
TBIX (pakuuAx, % Ha, % 20,0 | 12,0 ) 4090um 
SepHa pa3HOH cTeneHu MetaMuKTHBIe 3epHa 
OKaTaHHOCTH IMPKOHOHABI), 9 OW MAG, 
OxaTaHuble, % POA 2050) || 22.0 fiveneee een 
Cuerka okatanupie, %| 44,0 | 37,0 | 40,0 % PAG) Oe 
Heoxaranutle, %| 29,0 | 37,0 | 38,0 |/Pasmepst sepex 
SovaJIbHbIe 3epHa, % 7,0 4,0 3,0 Makcumanbubie, MM | 0,06 | 0,3 | 0,08 
CpeqHue, MM 0,03—|0,05—|0,04— 
0,04 {0,06 |0,05 
MuyyMaabupie, mm |0,02 0,04 | 0,04 


* JlanHble nosyyeHbt aBTopom u B. A. JInHosunKoil. 
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} 
IM He OMMH 9Tan nepeorioxenus. SepHa WMpKOHa U1 TYPMaJIHHa XOpollio 
fATAHBI, YACTO HMEIOT axe ccsbepuyeckyio (opMy. Cpeau 3epeH WHpKOHAa MHOrO 
PIUMHOBATHIX, CO CJl€qaMM BbIBETPHBAaHHA, 3OHAIbHbIX 3epeH. Berpeuyarorca 
TaMMKTHBIE WApKOHHI (Tab. 2). HanOompuiee pacnpocrpavenue cpesu Typ- 
/IMHOB UMeeT IlepJ, pexke BCTpeualoTca ApaBUT, axpouT u pyOeuur. 
Hapany C XKeITHIM PyYTHJIOM B HeKOTOPbIX YaCTAX paspe3sa NOABAeTCA 
a, WM CepbId PYyTHJI, WHpOkO pacnpocTpaHeHbI KOJIeHUATbIC JBOHHUKH. 
‘eNeHb OKAaTaHHOCTH UX 3HauMTebHad. Mynomopduble KpucTaJJbI WupKOHa, 
‘(PMaJINHa HM PyTHJa pacipocTpaHeHbl MeHbIUe, a pa3MePbl HX YaCTO HECKOJIbKO 
eBbIMAlOT PaSMePbI XOPOWO OKaTaHHbIX 3epeH. TlospneHue ux B ocayKe 
(TIO OblITb CBA3AHO C HHbIMM HCTOUHMKAaMM CHOCa, HexKeM DpeBHue ocasou- 
¢e Komiekchl. Menkue utnomopduple KpucTasbl TYpMaMHa HM PyTHJIa AB- 
{KOTCA, BEPOATHO, AYTHIeHHbIMH. 
| AkueccopHble MHHepaJILI MaJIbIX KOHIWeHTPaluli — KOPyHA, Tpavat, xvOp- 
(OH, MHPOKCeHEI — OObIUHO He HECYT CJIEMOB OKAaTHIBAHHA HM PeKO BCTPe- 
i ae B OMHUX MW TeX Ke (pakWuAXx (KpoMe XNOPUNTONJa H KOpyHAa). PKesrTOo- 
(TO-cepbli H CHHHH KOPyH, KaK WM TpaHaT, BcTpeyaeTca B Bue OOJIOMKOB 
|/HeEPOBHBIMH KPaAMH, HHOFla OO/bIINX PasMePpCB, HeExKeIH 3epHa Jpyrux 
tHepasos. Uemyiku xopnToufa, KOTOpbI BeTpeyaeTca MO BCeMy paspesy, 
\laaroT HECKOJIBKO Crvla2%KeHHbIMH WIM OOOPBaHHbIMH KpaaMu. Takum oOpa- 
\M, H XapaKTep 9THX MHHEpaJIOB CBUJCTEJLCTBYeT B NOJb3Y JONOMHHTeEIbHBIX 
}TOUHHKOB CHOCa — KPHCTaJJIMYeCKUX NOPO) WH NPOAYKTOB UX paspyllieHus. 
| H3 naATH TOM, BbINeIeCHHBIX paHee NO XapakTepy PHTMHUYHOCTH, yAaocb 
HepasioruyecKH OXapaKTePH30BaTb HHXKHIOIO YaCTbh TaBpHueCKOH CBUTbI 
pula WepecwiaHBaHHA HOPMaJIbHOTO H aJIeBPOJINTO-aprussuTOBorO (bua), 
yee JeTaIbHO CpeAHIOIO uacTb (TOJIa HOPMasbHOTO (lula Cc KBApIMTOBUI- 
RIMM lecuaHHKaMu, TOJMa NepeciavBaHHA aplHJVJIMTOBOTO, aJeBpOJUTO- 
fe sHaororo M HOPMaJIbHOTO (hina, TOA NWecuaHHKOBOrO (Milla Cc HOp- 
|AJIBHBIM WM aJICBPOJIMTO-aprVJJIMTOBbIM) HM BePXHIOIO UYacTbh (aprHJIMTOBaA 
MMWMOHIHAaA Tova). 
J\ia [peBHel uacTH CBUTbI XapakTepHa accolMalud UWNpPKOH—TYpMaJHH — 
VTHI XKEJITHIM — PYyTHJI KpacHbIH — CJOAbI — XJIOpHTOHA — WMHHeJb 
acHaa (mMkKOTHT) — pyfHple. IlocrosHHo ormeyaetcax OpyKuT. HenocTosHHo, 
P B 3HAUHTEIbHBIX KOJIMYCCTBAX IIPHCyTCTByeT SecUBeTHbI anaTuT (mo 15%), 
Take aHaTa3, TeMaTHT WH CepbIH PyTHJI, IPH4YeM KOJMYeECTBO PYTHJIa YMCHb- 
faeTCA BBepX NO pa3spesy. Cpequ WHPKOHOB MpeoOlayawT OKaTaHHble 3epHa, 
HOO TPellMHOBATHIX, KOPPOJMPOBaHHbIX 3epeH H IWMPKOHONJOB. 
M3 nopoxoo6pasyiollux MHHepaJiOB TvlaBHbIM ABJIAeTCH KBapy, (80,0— 
),0%), KOTOpBIi compoBoxyaeTca noneBpIMU wnatamu (5,0—18,0%), camo- 
AMM HM OOJIOMKaMH TOpHBIX Nopoy. B BepxXHHX TOPH3OHTAaX KOJMUeCTBO MOWIe- 
LIX IumaTOB yBemMuuBaeTca (20 26%). Paspesbl WpeBHeH uacTH TaBpHyuecKol 
BHTbI H3YYeHI B BepxoBbe p. bospak, B Oacceline p. BembOek u B HeKOTOpbIX 
HacTKaX 1O%KHOTO nWoGepexkba. 
CpeqHAa uacTb CBUTbI XapakTepu3yeTca accolMallueH UMpkKOH — TYpMa- 
4H — PYTHJ 2KeJITHI — cuOo,b! — KOpyHA — XJOpHTouy — lmnMHelb 
(eee u 6ypaa) — pygupie. Bospuioro pasHooopaswa focTuralor MHHe- 
AJIbl HEOOJIbIUMX KOHILEHTpalun. Hapsayy c KpacHbIM PyTHJIOM yCcTaHaBJUBAaIOTCH 
ae MOHOKJIMHHBIM MMpOKCeH, CHHHH KOpyHA, poroBad OOMaHKa, 9HJOT, 
rapport (°), riaykKotaH, MOHalHT. B oTsesbHbIX TOPH3OHTaX 3aMeTHO yBe- 
MUMBaeTCA KOJIMUeECTBO OpyKHTa, aHaTa3a, MpospauHoro remaTuTa (10 8%). 
apaly c yBeMUeHHeM KOMMMeCTBa GecliBeTHOrO anaTuTa (qo 22%) mpucyrTer- 
eT culerKa NJIeOXpoupylwulMl amaTuT. SamerHoe yBeIMYeHHe KOpyHya (LO 
%), MOABJIGEHHe MOHOKJMHHOTO NMpOKceHa H [pyre mpHsHaku OOOCOONAIOT 
HIeIbHBIe TOM STOH YacTH CBUTEI. 
| KauecTBeHHbIli COCTaB HM KOJIMUECTBEHHBIe COOTHOMICHHA H3MeHAIOTCA B mpe- 
-ylaX CpeHeli yacTH CBUTHI He TOAbKO MO paspesy, HO HO nomayu. C ce- 
spa Ha 10r HC BOCTOKa Ha 3allay yMeHbWWaeTcA KOMYeCTBO OvoTUTa. TOx- 
ple PaliOHbI XapakTepH3ylOTCA MpHcyTCTBUeM CTaBpouMTa, TiayKodpana. Hs 
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noposoodpasyioulux mpeodsagaer KBapm (50,0—95,0%), nomeBble wmaTBr 
(4,0—16,0%), comp. Paspespr cpemqHeli uacTH CBUTEI omHcaHb! B TopHOM 
Kppmmy (6acceliH p. AubMpl) HM Ha 1Oro-BOCTOYHOM noGepexbe (AylITHHcKHi 
u Cyjakckuit paliouni). 

t B BepxHeH uacTu CBUTbI HaGwOJaeTcA accolMalludA WHpKOH — TYpMaJIHH — 
CJOAbI — pyHpre. BBepx mo pa3spe3y yMeHbllaeTcA BOOOUIE POIb aKILeCCOpoB, 
YTO CBA3AHO C aprHJIJIMTOBbIM XapaKTepOM OTJORKeHHH. Cpe 3epeH WHpkOHa 
npeoOsaqaioT MIOXO OKaTaHHbIe, Pe3KO YMeHbIMaeTCA KOMMUCCTBO TPeLIHHO- 
BaTbIX, 30H@JIbHbIX H MeTa- 
MHKTHbIX. PKeJITHI PyTHJ, 
amaTuT, OpyKHT UM aHaTa3 
IIpHCyTCTBYIOT B He3HauH- 
T@JIbHbIX KOIMUeCcTBaXx. ITo- 
pogoobpasyromue mpeycTaB- 
JICHbI CJIIOAaMH VW THpocuito- 
jlaMu, KBaplem (50,0— 
60,0%), uspeqKa noweBLIMu 
wimaTaMnu. 

B wesom cocTaB akllec- 
COPHBIX H ToposooOpa3yic- | 
WIMX MMHepasioB XapaKkTe- | 
PH3yeTCA MOCTOAHCTBOM 10 
BceMy Pa3pesy TaBpuyecKON } 
Puc. 1. OpnentuposKa rueporaudos (cmenkos 6opo3y4 CBHTbI, YTO BOOOUe Xapak- | 
pa3mpIBa) B TaBpHueckom dane Kppima: a — B HAXK- TeEPHO JWIH MOPCKHX H, TeM 
Heli 4acTH paspe3a CBUTHI, 6 — BcpeHeH HM BepXnHelt Oouee, (bIMIUIeBbIX o6paso- | 
yacTH ee oOmacTHu coca, 2— oOmactTu Bani, OHaKO JOcTaTOUHO 

,OTIO7KCHH A TaBpHyecKOro cana 

YeTKO OTJIH4aeTCH OT MHHe- 

paJIbHoro cocTaBa 6oulee MO- 
Jomo actu cepuu — scKu-opauuckoH cBuTs (1). [lociequaa xapaxTepu- 
3yeTca HasMunem riayKotbaHa, JlucTeHa, rpaHaTa, OapuTa uw Ap.; moposoo6- 
pa3ylollve MHHepaJbl MpeCTAaBJIeHbI! PasHOOOPasHbIM KBapIeM H MOJIeCBbIMH 
winaTaMu, 4acTO BCTpeyalOTCA OGJIOMKH OCaJOUHbIX H H3BeP2KeHHbIX TOpoL. 
Tlopogpr 9cku-OpAuHCKOM CBUTHI B MeHbIWeH Mepe NOABep2xKCHbI BTOPHYHOMY 
H3MeHeHHIO. 

MuuepaJibHblii cocTaB HW OCOOeHHOCTH NOpO TaBpHyeCKOH CBHTbI yKa3bi- 
BalOT Ha TlaBHY!O POJIb OCANOUHBIX NOpOL B OOsacTax cHOca. Bo3MoxHO, Oc- 
HOBHBIMH HCTOUHHKaMH TeppHreHHOrO MaTepHasia CAyXKUIN MOposb ray6oKo 
MOPPy2KeHHbIX TepUHHCKHX CKJialuaTHIX coopyxenuH B CremHom Kppmy wu 
IIPHMBIKalOWHX OGvlacTaAx. Hapsamy c. ceBepHbIMH HCTOUHNKaMH CHOCAa cyilecT- 
BOBaJIH KOPAHJIbepbl Ha MecTe BriagquH UepHoro mopa (°), ofHaKO 10xKHOe O6pam- 
JIGHHe OTH4YAIOCb GOOJee WHPOKHM pPa3BHTH€M OTKPBbITO-MOpCKHX ycCJIOBMi 
OcalKOOOpa30BaHHA, BePpOATHO OOJIbIIHM Pa3BHTHEM NMOJBOAHEIX KOPAusbep, 
OcOOeHHO B MO3HHE STaNbl POPMHPOBaHHA Cua TAaBPpHYeCKOH cepuu. OpHex- 
THPOBKa 38HaKOB TeveHHH B OCaKaX TaBPHYeCKOH CBHTbI B WeJIOM YKasbiBaeT 
Ha. cyOulmpoTHoe OOpamMjeHHe KOpAuJIbepamu dinmeBoro GacceliHa (puc. 1). 


AaPbKOBCKHA LOcyapcTBeHHbI YHHBepcCuTeT Ilocrynusto 
um. A. M. Toppkoro 27 V 1959 


WHTMPOBAHHAS JIATEPATYPA 


Jl. B. Bacuapbesa, Broaa. MOMM, cep. reon., 27, Ne 5 (1952). 2% Teonornueckoe 
ctpoenne CCCP, 1, Crparurpadua, 1958. %H. B. JIorsuneuxko, Biorn. MOMM, cep. 
reow., 29, Ne 6 (1954). *H.B. JIorsuueuxo, lr. B. Kapnosau mp., JAH, 121, 
No 3 (1958), ° H. B. JIorsunenxo, I. B. Kapnosa wu mp. TAH, 124, Ne 4, 
(1958). °M. B. My patos, Textonuka u uctopua paspuTua AxnpnuticKoll reocnaKin- 
HaJIbHOH OONacTH ora Esponelickolt uactu CCCP u colnpefeIbHEIX cTpaH, M37. AH CCCP, 1949, 


382 


Jornann Akayemun wayrx CCCP 
1959. Tom 128, Ne 2 


TFEOXHMHA 


Axagemuk JI. C. KOP)KHHCKHK 


KUCJIOTHO-OCHOBHOE B3AHMOJEHCTBHE KOMMOHEHTOB 
B CHJIMKATHDbIX PACIIJIABAX HM HATIPABJIEHHE 
“KOTEKTHYECKHX JIMHMM 


KucJIOTHO-OCHOBHOe B3aHMOJelicTBHe KOMMOHEHTOB B BOJHBIX pacTBOpax 
MCCOMHEHHO HMeeT pelliaioujee 3HaveHHe MPH THAPOTepMasIbHBIX mMporeccax 
uHepamoo0pasosanna (7, ?, *). M3yuenne marmMaTuyeckux OOpas0BaHuit mpH- 
SOT K 3aKJIIOUCHHIO, YTO KHCJIOTHO-OCHOBHOe B3aHMOJeCHCTBHe KOMMOHCHTOB 
OJDKHO HMeTb OO/IbUIOe 3HAYeHHe TakxKe HB MarMax (4). OTOT BHIBO, HMMeeT 
MHTepeCHOe NMOATBEPKJeHHe B 9KCICPMMeHTAJIbHbIX UCCJeQOBAHHAX LWIIaKOB. 
Kak noka3aIM vCCIeqOBaHHA WWiakoB, B paciaBax CYyXUX CHJIMKaTHBIX 
FHCTEM OKHCJIbI MOUTH NOJIHOCTbIO HOHH3HpOBaHbI ((°), crp. 292 u caen.). Oc- 
(OBHbIC OKHCJIbI IPH HOHH3AHH aloT KaTHOHbI MeTAaJIJIOB H AHHOHbI KUCIOpOa, 
porfa KaK KMCJOTHBIC OKHCJIbl, B YaCTHOCTH KPeMHEKMC/OTa, MpHcoeqMHAA 
AHHOH KUCIOpOla, aloT KOMMJICKCHBI€ aHHOHBI, Hanpumep: 


( 


K,0 = 2K+ + O?;  Si0,+ 0% = Si02-; 
CaO = Ca + O?-; ~ 2S8i024+-0?- =Si,07_ 
lie 2k. 


AmorepHble OKHCJIbI, B 3ABHCHMOCTH OT OCHOBHOCTH pacilaBa, MOryT BeCcTH 
beOa WM KaK OCHOBaHHA HM KaK KHCJIOTHI, HallpHMep: 


Al,Oz cet HIN cae oO2=: Al,O3 + OFS = 2Al07. 


Orciojja BUJHO, YTO 4HHOHbI KHCNOPpOMa B CHJIMKATHBIX pacnwaBax MrpalorT 
Taky!O Ke pOJIb, KaK AaHHOHbI THAPOKCHJa B BOJHbIX PacTBOpaX 93IeKTPONH- 
top. [losToMy aKTHBHOCTb aHMOHOB KHCJIOpOa B CHJIMKaTHBIX paciviaBaxX MO- 
KET CJIYKHTb MepOl OCHOBHOCTH pacmviaBa. 
Ilycrb MO o6o3HayaeT OKHCeJ] OAHOBAJICHTHOFO UJIM [ByBaJIeHTHOTO Me- 
ranma (KO, CaO uv. g.). B pacnape okucel OyfeT HaXxOMHTbCA Kak B 
MHCCOWMMPOBaHHOM, Tak, XOTA Obl HU B HeOOJIbINOM CTeMeHH, B HeUCCOMMUpO- 
BaHHOM BHJe, MpHueM KOHCTaHTa paBHoBecua K ana peakunHy MO = M?*+O0?- 
BLIPASHTCA CJIELYIOWIMM OOpa3som: 

jaa geo, [M?*]-Goe- fryer (1) 
TOMO. Seek LO Imo ’ 
re @— aKTMBHOCTb cooTBercrBylomle yactuub, [M?*], [MO] — konyenTpaun 


M2* wy MO, a fmz+— KoscduttMenT akTHBHOcTH 4uacTHub M?*. 
Bpefem ellie BaslOBOli KOSpPPHUNEHT AKTHBHOCTH fs,5, OTHECEHHbIM K BaJlO- 


BOH KOHICHTPallwH OKHCJIa B JMCCOWMMPpOBaHHOM HM He JHCCOMMMpOBaHHOM 
Bue. Tora aKTHBHOCTb {mo OKHcaa MO B pacmiaBe MOxeT ObITb BbIpPaKeHa 
IBOAKHUM OOpa30M: 


‘imo = [MO]-fmo = ([MO] + [M"*])- fio, 
oT Ky a Mo. eT [MO] (2) 
fmo [MO] + [M?*] ° 
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i 
Bseaa o6osHauenne Ki = ro » ug (1) nonyuum: [M?*] /[MO]=K;j/ao:-. 


Torga 43 ypaBHeHua (2) cemyer: 


Imo _ for (3)} 


= : 


pee ve aos + Ky 


Jlorapubmupya u wuddepenuupysa (3), WOmyuHM: 


fs 
d\n man ; 
mo “=a, (4)) 
d\n ap:- dg + Ka 
[M?*] 


rye &—cTeneHb JHCCOMUMAaALKH OKHCJa: % = [MO] --[M2*] : 


Flas KMCJIOTHOrO KoMMOHeHTa M anasIorH4uHo NOJTYUMM 


fin 
nee 
hs Bly GR 4 =a Ons (5) 
d In dox pn il 
a 3 
ag2- Ky 
a IMOR 
rye cTeneHb AuccouMalMH o&! = Ae Goa] - 


TIpu quddepenunposanun Besmuunan K,, Ky MpWuaTb! 3a NOCTOABHBIe, Tak | 
Kak KOS@PHUMEHTH AKTHBHOCTH [, OTHECeHHbIC K ONpeeJIeHHOMY BHJLY YacTHU, | 
MOXHO CUHTATb HeE3aBHCHMbIMH OT KHCJIOTHOCTH Cpefbl, KaK 9TO OOMLENPHHATO! 
WIA BOHBIX pacTBopos. IlocTosHHBI, B wacTHOCTH, KH fmo H fm B ypaBHe-! 
HuAX 4 uO, MIpH MepemenHocTu fMo H fm. 

Ypapuenua (4) u (0) NOKa3bIBalOT, UTO IPH BO3PacTaHHH OCHOBHOCTH pac- 
miaBa (T. €. IpH BO3paCTaHHH AaKTHBHOCTH KHCJIOPOJHbIX AHHOHOB) BaJIOBbIe 
KOS@DHUMEHTbI AKTHBHOCTH OCHOBHBIX OKHCJIOB B pacilaBe BO3pacTator, | 
a KMCJIOTHBIX KOMIOHCHTOB IOHHKAalOTCA, IPHYEM STOT Jcp*PeKT TEM 3HAYHTEJIbHEE, ; 
qeM CHJIbHee OCHOBaHHe HJM KHCOTAa, T. e. YeEM Ooee OHH HOHH3HPOBAaHbI. ITH | 
YpaBHeHHA aHaJIOrHYHbI TEM, KOTOPbIe Ob PaHee BHIBEJeHbI WIA BOJHBIX 
pacrsopos ((1) ypaBHeHux 21—24). q 

Jl OWeHb CHJIbHBIX OCHOBaHHIi HM KMCJIOT WpaBax uacTb ypaBHenuli (4). 
H (9) npHOIMxKaeTCA K CMMHMLE H, CJIeLOBaTeIbHO, BasOBOL KOS*ppuILMeHT ak-_ 
THBHOCTH OKHCJIa CTAaHOBHTCA MPONOPWHOHAaATbHbIM AaKTHBHOCTH aHMOHA KHCc- 
opoyia: 


fMo— doz C (npu a—>1; C— MOCTOAHHASA). 


[loppulieHue OCHOBHOCTH paciaBa NOCpeACTBOM pacTBOPeHHA B HEM WOOaBoy- 
HOrO KOMMOHeEHTa — CHJIbHOrO OCHOBaHHA — MpHBeeT K TOBBILICHHIO aKTHB- 
HOCTH BC€X OCHOBaHHH, B OCOOeHHOCTH OGoee CHJIBHBIX, H K NOHWXKCHHIO aKk- 
THBHOCTH KHCJIOTHBIX OKHCJIOB. OTO BHISOBET MOBBIMeHHe TeMMepaTyp KpucTas- 
JIM3alHH OCHOBaHHH, B OCOOeHHOCTH OOlee CHJIbHbIX, H MOHWKeHHeE UX AIA 
KHCJIOTHBIX OKHCIOB. BcemeqcTBHe 3TOTO JOJOKHEI H3MCHHTbCA ZBTeKTHYUeCKHE 
M KOTe€KTHYeCKHE COOTHOUICHHA KOMMOHeEHTOB paciviaBa. MmMenyo, noBbillesne 
OCHOBHOCTH PaciiaBa JOJKHO PaClIHMPATb NOMA KPUCTaIM3aluN Oomee cub- 
HbIX OCHOBaHH HW OCHOBHBIX COCAHHCHHM 3a CUeT MeHee OCHOBHEIX coequHeHUlt 
M B OCOOEHHOCTH 3a CHET KHCJIOTHbIX KOMMOHEHTOB HM HX COeRMHeHHIi. 

PaccMOTpuM IpocTeHutyi0 MarpaMMy JlaBsIeHHA TPCXKOMMOHeEHTHOH cuH- 
CTe€MbI C MHHepasiaMa — kommoHeHtamu A, B, C, umewulumu 61M3KHe TOUKH 
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MlaBseHua (puc. 1). Ec, BewexcTBue ofMHAKOBOH OCHOBHOCTH KOMMOHeHTOB 
MH OTCYTCTBHA HOHH3alHN, KUCJIOTHOOCHOBHOe B3aHMOJeliCTBHe Me%Ky KOM- 
MOHCHTAMH He HMeeT 3HAYeCHHA, TO IIpHOaBJIeHHe TPeTberO KOMMOHEHTA He JlOuI- 
WKHO BJIMATb Ha SBTCKTHYECKHE COOTHOLWIEHHA JIBYX JIPyrHX KOMMOHEHTOB, T. e. 
KOTeKTHYCCKHe JIMHHH KaKJbIX JBYX KOMIMOHEHTOB JOJIXKHbI ObITb HalpaBJeHbI 
B CTOPOHY TpeTbero KOMMOHeHTA (JIHHHU 8 

J w 9BTexTHYecKant TouKa e! puc. 1). 
Bo3pMeM Tenepb culyyait pa3iMuHoli 
OCHOBHOCTH KOMIOHeHTOB. Ilycrb m0 oc- 
\HoBHOcTH C>B > A wu myHKTUpHBIe 
\IMHuM («H300a3bm) Ha puc. | coeqMHAIOT 
|/PactaBbl PaBHOH OCHOBHOCTH (T. e. 
(© PaBHOH AKTHBHOCTbIO _ KHCJIOPOMHbIX 
aHHOHOB). B 3sToM culyyae mpH6aBuie- 
|HHe KOMMOHeHTa C k 9BTeKTHKe A--B, 
MOCKOJIbKY OHO MOBbIIaeT OCHOBHOCTb 
\paciiaBa, JOKHO pacilupaATb ome 
KPHcTaJJIM3alMu MuHepata B, Kak 60- PR ome 
lee OCHOBHOTO, 3a cueT MHHepana A. 4 , ee r 
T]puGapuenue k aBTekTuKe B + C xom- rite 


Puc. 1. Ilpocretitmaa cxema TpexkKoMnoHeHt- 
moHeHta A K - Shae i 
taphiiraibcta gh enrelyamaa atta 14 HOH MMarpaMMbl WWaBKOCTH Ip OTCyTCTBHH 


2TOMY TO2KE BHISbIBACT PaClIMPeHHe NO- (7) unpu Hnanvunu (2) KucMOTHO-OCHOBHOTO 
JIA KPUCTaJIM3alHu MHHEepaJia B, Kak B3anMogetictraua MexK].Y KOMIOHEHTAMH pac- 


8 Ja@HHOM CJlyyae MeHee OCHOBHOrO, ngiapa. IlyHKTHpoM NoKa3aHbI 4306a3bI 
uem C. IIpuOaBsenue KomnoHenta B k 

gpTektTuke A --C mpu moka3aHHoM Ha puc. | cocTaBe JBOHHOH 9BTeKTHKU 
2ac MOHMKaeT OCHOBHOCTh pacilaBa HW MOSTOMY JOJOKHO PaCWIMpATb Towle KpH- 
cTaJlIH3alMH MeHee OCHOBHOrO MuHepasa A. B pesyubTaTe Bcex 3THX H3MeHe- 
HHH TpolHad SBTeKTMUeCKaA TOUKA TepeMecTHTCA U3 €! B e?, NpHueM pacluMpeH- 
HBIM OKaxKeTCH NoJle KPHCTaH3alvH cpetHeroO MO OCHOBHOCTH MuHepaa- 
Kommouenta B. Han6oviee cysKeHHbIM OKa3aJIOCb MOe KPHCTaJIH3alHH HaH- 
Goslee OTJHYHOTO MO OCHOBHOCTH MUuHepaJia-KomMMoHeHTa C. HanpaBaenue 
KOTCKTHYeCCKHX JIMHHH MpHOTu3uI0Cb K HampaBJIeHHIO 430043, 4YTO B OCOOeH- 
HOCTH 3aMeTHO JIA KOTCKTHYCCKHX JIMHHM, OFpaHHuMBalowMx Nowe HaMOowee 
BbIMeIAIOULerOCA MO CBOelH OCHOBHOCTH KOMMOHeHTa-MHHepasa C. OueBnsHo, 
uTO TaKy!O %Ke CXeMY JHarpaMMBbl MbI NOJIYYMM UM AVIA CyYaA, KOFa MO OCHOB- 
igoctH C<B< A. 

IIpu6aBeHue TpeTbero KOMMOHEHTA HE BbISOBET H3MCHCHHA SBTEKTHYCCKUX 
KCOOTHOMEHHH B CJeLyIouux WByx cuyuaax: 1) ecm mpHOaBeHHe TpeTbero 
KOMMOHeHTa He H3MCHAeT OCHOBHOCTH SBTeKTHYECKOFO pacmiaBa, T. e. ecu 
fecuae M mpHOaBsAeMbIli KOMIMOHEHT OOJlafalOT OJHHAKOBOH OCHOBHOCTbIO; 
2) ec MMHepaJbl SBTEKTHKU OOMAaalOT OMHAKOBOH OCHOBHOCTHIO. 

Bplllen3sIOxKeHHbIe MpPeAMOMOReHUA HAaXOLAT MpekpacHoe NMoOsTBep*KTeHHe 

SKCIePUMCHTAJIbHBIX JMarpaMMaxX MJIaBKOCTH CHJIMKaTHEIX cucTemM. Kak oOfHy 
3 Ooee MOKa3aTeJIbHBIX PaCCMOTPHM AMarpaMMy CHCTeMbI KpeMHe3seM— J{HOI- 
ul — neuuur puc. 2 (°), Koropad MomKeT pacCMaTPHBaTbCA Kak yIOBaA YaCTb 
PCXKOMMOHeHTHOM uarpammer SiOz — CaO -MgO — K,O-AI,Os3. OueHb 
WJIbHOe PaCWIHpeHHe NOMA KPHCTAaMMsalHU WMOMCHAa CpaBHUTeJbHO C MmpocrTeli- 
eH IBTEKTHYCCKOH CXCMOM MOXKET ObITb OOSACHEHO TEM, YTO IPH OYeHb CHJIbHOM 
a3JIM4HH B OCHOBHOCTH MexKJly JI€CHIHTOM MH KPeMHe3eMOM, AHMONCH MO OCHOB- 
OCTH 3A€HMMaeT MpPOMexKYTOUHOe M@XKTY HAMM MOJIOxKeHHe, MOLOOHO KOMMOHEH- 
y B wa pue. 1. Kotrexruueckve JIMHMM JenWMT — JuoncHy u AMoncuy — Tpu- 
UMUT NpHONWKAaIOTCA K MapaJJIebHOCTH Mex Ay COOOIO HM BePpOATHO C HalipaB- 
eHHeM H306a3 paciJiaBa. 

OueHb CXOJHBI C PACCMOTPeHHOH AMarpaMMol pic. 2 elle ABe WIMPOKO U3Be- 
THBIE [MarpaMMbl WlaBKOCTH. OTO, BO-MepBbIX, AHarpaMMa CHCTeMbI KPeMHe- 
eM — J\MoncHy, — HedbeuuH/KapHernMuT (7), KOTOPad OT paccMOTpeHHOM OTVIM- 
aeTCA 3aMeHOH sleliluTa HedesHHOM/KapHerMuToM. 
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Jletiuut u HedbeHH O4eBHYHO O1M3KH M0 OCHOBHOCTH, H 9THM OOYCJIOBIeHO 
CXOJCTBO JHarpaMM MMaBKOCTH, C CHJIbHO PaCIIMpeHHBIM MOeM AMoncHya. Bo- 
BTOPbIX, 9TO j\MarpaMMa MlaBKOCTH CHCT€Mbl KPeMHe3eM— aHOPTHT — Jes 
uur (7), KOTOpad OTMM4aerca OT CHCTeMbl PHC. 2 3aMeHOH AMONCHa aHOpTH- 
Tom. Ilo cHabHo ;paciiupeHHoMy NowO © KPHCTasIMsallMM aHOPTHTA, o6yc- 
JIOBJICGHHOMY TIpOMexKYyTOU- 
HoH (MexK.y JieHIMTOM HM 
TPHAHMHTOM) OCHOBHOCTbIO 
aHOpTHTa, 9Ta MarpamMma 
CxoflHa c pue. 2. 

B u3BecTHOHW JMarpam- 
Me IaBKOCTH CHCTeMbI 
AlzOs — SiOz — CaO xa- 
pakTepeH HaKJIOH KOTeK- 
THYCCKHX JIMHMH aJOMH- 
HaTOB KaJibijua. O6ora- 
WleHHe pacnlaBa KPeMHe- 
3eMOM BBI3bIBaeT TOBBILLe- 
yue oTHOWeHHA CaO: AleOs 
B KOTeKTHYeCKOM pacila- 
Be, T. @. paciiupser nove } 
KpucTaM3alMH aJOMH- | 
HaTa C 6oOu1ee BbICOKHM CO- , 
ylepxKaHHeM  $JIMHO3eMAa. | 
ms Tako adipekT coorser- j 
9 Sid, | CTBYe€T PAY OCHOBHOCTH | 


KALSi,0, 20 


eu KALS130 Hanuegold 9 : 
SESE Mise) n0nCbOu 20% ——=— CaO > AlzOs > SiOz. 
conebod unamp “LIE? J\1a HeKOTOPHIX Ha- 


Puc. 2. J[varpaMMa naBKoOcTH CHCTeMbI Tp4AHMUT — JMON- pant AABK ETE cucte 
cua — neiiaut (efpep u Boyau(®))¢” © BeCbMa OTJIM4HOH OCHOB- 


HOCTbIO KOMMOHEHTOB TH- 
NMMYHO MpeoOMalaHve KOTCKTHYeCCKHX JIMHUM C CyOnapaebHbIM HampaBseHHeM, 
HaMeUalolluM HampaBeHve u300a3 pacnaBa (cucTempt CaO — P20s5 — SiOz; 
CaO — B2O3 — SiOz). 

AnanoruydHble COOTHOMIeHHA OOHaApyKMBaIOTCA MU B APyrHX 9KCMepHMeHTaJIb- | 
HO H3Y4CHHBIX JHarpaMMaxX CWJIMKaTHbIX cHcTem. PaccmoTpeHHe C MOMOIIbIO . 
MIPHBeCHHEIX KPHTepHeB AMarpaMM, HanpwMep coOpaHHbIX B KHUHre Oiitesa (*), 
MO3BOIACT YCTaHOBHTb HMKeCELYIONLMH PA MOHWKAarOllleHCA OCHOBHOCTH OKH- 
COB B paciaBax: 


KO, Na,O = LigO > CaO SS MgO > FeO = Fe,Os, Al,O3 = SiO, > P2Os, B.Os. 


QTOT pA COOTBeETCTBYeT PALY BOSPacTalolllel ZMCKTPOOTPHIaTebHOCTH, TO 
€CTb B OOMIEM COOTBETCTBY€T TAKOBOMY B BOHbIX pacTBOpaXx. 

M3 u30x%KeHHOrO cyIeqyeT, YTO H3MeHeHHe WlesOUHOCTH pacnsaBa ~BCMeL- 
CTBH€ H3MeHeHUA KOHIeHTpalWu AOOaBOUHbIX KOMMOHeHTOB (B YaCTHOCTH, MOJ- 
BMXKHBIX H JIeTYYHX KOMIOHEHTOB MarMbl) MOMKET KOPCHHbIM OOPa3s0M H3MeHUTb 
SBTCKTHYeCCKMe COOTHOMICHHA YTlaBHbIX KOMMOHEHTOB paciiaBa. 


VMuctuTyT reomorHu pyHbIX MecTopoxyennii, Tlocrynuo 
fleTporpapun, MMHepaorMu HM reoxXHmMHu 12 VI 1959 
Axkaylemun Hayk CCCP, 
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PEOXHMHA 


HW. H. CEMAINEBA 


O MPOLLECCAX OBPASOBAHHSA KAOJIMHHTOBbIX TJIMH 
A TIPHMEPE AHIPEHCKOrO BYPOYFOJIbHOrO MECTOPO)KJIEHHA 


| (IIpedcmaeneno axademuxom H. M. Cmpaxoesim 27 V 1959) 

| 

| YPouJIbHbIe MeCTOPOXRKAeCHHA UACTO COMPOBOKAAIOTCA 3a/lexKAaMH KaOJIMHHTO- 
ipIX TJIMH, KOTOPbIe OObIYHO KOHTAKTUPYIOT C YTOJIbHBIM IWiaCTOM, 3aslerasn 
| ero NOUBe, KPOBJIe HIM BHYTPH MlacTa B Bue Mpocsoes. Wlupokas pacnpo- 
({TpaHeHHOCTb KaOJIMHHTOBBIX TIMH B yIIeHOCHOH Tose uM TecHad NpocTpaxcr- 
;eHHaA CBA3b HX C YFOJIbHBIM MaCTOM [alOT OCHOBaHHe CUHTATb, YTO MEY 
IMMH CyllecTByeT TakxKe HW TeHeTHYeCKaA CBA3b. 

Oguok us oco6eHHocteli AHrpeHcKoro OypoyroubHOrO - MecTopoxyeHHA 
‘BJIAeTCA TO, YTO 3]€Cb KaOJIMHH3HPOBaHbi HE TOJIbKO NMOPOMb YrvieHOcHOli 
BUTbI, OJHOBO3PaCTHOH C YFOJIbHbIM IJIaCTOM, HO Tak2Ke M BMelarollue UX OT- 
ae Takum o6pasom, Ha AHrpeHCKOM MeCTOPOXACHHH MPHCYTCTBYy!OT TPH 
a3HOBO3PaCTHble TOJIMH KaOJIMHH3HPOBaHHbIX Nopoy: 1) sddy3uBube xkBap- 
eBble NOPpPupbl HW UX TydbI NepMCKOTO U TPHacoBoro BOspacTa, MOAcTHJaOUIHe 
‘TICHOCHbIe OTJOMKeHHA; 2) KBapPU-NOJIEBOWWNATOBbIe MeCuaHHKH, aJIeBPHTbI Hu 
\IMHbI YIJICeHOCHOH CBUTEI CpefHelopcKoro Bospacta; 3) sdiPy3HBHEIe H OCaou- 
[ble KBapl-MOJIEBOLUMATOBbIe MOPOAbI MeCTPOMUBeTHOH CBUTLI BepXHelopcKoro — 
[M2KHeEMeIOBOTO BO3pacTa, 3aJleraloulue Ha YIVICHOCHBIX OTJIOKCHUAX. 

__ MoutHocTb yroubHoro Muilacta Ha MecTOpOxKeHHuH KOeOeTCA B Mmpeyemax 
or 10 go 60 Mm, gocTuraa mMectamu 100 mM. MomHocTb kaoJIMHu3MpOBaHHbIxX 
| pasJIM4HOH cTeneHH Nopox B 2—3 pasa OouIbUe 

| Jina Bcex TpeX TOJIM KaOJIMHH3HPOBaHHbIX NOpOd XapakTepHa TecHaA npo- 
‘TpaHCTBeHHad HX CBA3b C YFObHBIM TWiacTOM, a TakxKe OlM3Kuli XAMHUECKHI 
| MMHepaJIbHbIli COCTaB IvIMHMCTHIX Ppakuwi. 

BoviblivHCcTBO uccemoBaTeseli AHTpeHCKOFO MeCTOPOXKMeHHA CUNTAIOT, 4TO 
‘poueccsr KaOJMHU3alun KaxkKJOM H3 TpeX TOJIM MPOMCXOAHJIN B pa3sHoe BpeMa, 
| OODACHAIOT UX PaSHBIMH NTIPM4HHaMu. Tak, KaOJIMHH3HpoOBaHHbIe acpdpy3HBbI 
| MX TydbI, MOACTHMaIolNe YrObHbIM WwiacT H YIvIeHOCHbIe OTJOXKeHHA, CUH- 
aioT JOIOPCKOH KOpou BbIBETPUBAaHUA STUX TOPOL. KaouMHusallua MeCuaHHKoB, 
eBpATOB WM TIMH YIJIeHOCHOM CBHTbLI CBASbIBaeTCA C Tpoleccamu uarenesa 
TONbHOrO mvacTa. OTHOCHTeEIbHO TPpOHCXOXKCHHA KaOJIMHHTOB MecTpOLBer- 
olf CBHTHI He cylecTByer equHoro MHeHHa”. B. A. 3axapesny (*) cuutaer ux 
| eae MepeOTORKeHUA LOIOPCKOH KopbI BEIBeTpuBaHHs. H. II. Terpos (?) 
THOCHT HX K KOPe BbIBETPHBaHHA BepXHEIOPCKOrO — HH2KHEMEJIOBOFO BPeMeHH. 
Ec MCXOJMTb H3 OCHOBHOFO MOJIOKeHHA, UTO COBMECTHOE 3aJleraHHe Kao- 
IMHUTOBBIX [IMH WH YI €CTb ABJICHHE 3AKOHOMePHOEe, TO WIA OObACHeHUA ero 
ICOOXOMUMO IIPHBJIeKaTb HE COBOKYNHOCTb CJly¥ualHEIX akTOpOB, KaKHMH 
[BIAIOTCA B JAHHOM CJIy¥ae NPOMecchl BIBETPHBaHUA, a HCKaTb NpMuMHy, O6- 
IyIO JIA BCX YIOJIbHbIX MecTOpOxKeHHH. 

Tak Kak Ha AHTpeHCKOM MeCTOPOXJeHHH KaOJIMHU3HPOBaHbl B OCHOBHOM 
(bcdbySHBHBbIe MOPOLL, reHeTHYeCKH He CBASAHHBI€ C YOJIbHbIM MIacTOM, HO 3a- 
leralollluve BOJIM3H OT efO MOUBbI H KPOBJIH, CCTECTBCHHO ObIIO MpeNMOIOXKUTh, 
ITO KaOJIMHU3alMA MX MPOMZOlINa 3a CUeT NPOAYKTOB mpeocOpasoBaHUuA opra- 
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HWUeCKOFO BelleCTBa YFOuIbHOrO TWiacTa. Takoe mpemmouoxweHne OasMpoOBaJl0Ch 
rylaBHBIM O6pa3oM Ha paGore H. M. Crpaxosa (’), ycTaHOBMBLIero OrTpoMHy!0 
pOJIb 3aXOPOHeHHOTO OpraHHyecKoro MaTepHala B Npoteccax AMarevesa U 
nepepaciipemereHusA BellecTBa B OCaKaX COBPeMeHHBIX BoRoeMoB. B cBa3H 
C 9THM MbI locTaBHJIM Mepex coool Weslb: Ha KOHKPeTHOM MaTepuase AurpeH- | 
CKOrO OYPOYFOMbHOTO MeCTOPOXMCHHA BLIACHHTb PeaJIbHYIO BO3MO?KHOCTb I0- 
yOOHOTO Mmporecca. 

B nacrosulee BpeMA B JIMTepaType YKOPeHHJIMCh NpeACTaBJeHHA O TOM,4 
yTO BCe IIpeBpallleHHaA OpraHuyecKOrO BelleCTBa YFOMbHOTO IiJlacTa B HE[pax | 
3€MHOH KOPbI COBepUlaloTCa B pe3yJIbTaTe BOSeCHCTBHA Ha Hero IOBbIIMeHHbIX | 
TemilepaTyp HW JaBsieHHsA 3a CueT BHYTpeHHeH 9HepruM SemiM. YFOJIbHbIM M1acr} 
paccMaTpuBaeTcsa Kak TeIO, KOTOPOe MacCHBHO H3MeHAeTCA TO BOseHCTBHEM4 
BHeWHUX (bPaKTOPOB H He OKa3bIBaeT CYULCCTBEHHOPO BJIMAHHA Ha BMelLaloulHe, 
MOpOdbI. | 

C. M. Tpuroppes (4), pasBuBaa ugen B. M1. Bepnagcxoro (°), paccmarpuBaer 
yIOJIbHbIM WwIacT B 3CEMHOM KOpe, KaK aKTHBHOe B TEOXHMHYCCKOM MH B SHEPre~ 
THYCCKOM OTHOMICHHAX TeIO, CMOCOOHOe K B3aHMOJeHCTBHIO C BMelaloulHMy 4 
nopogamu. IIpeqioxkeHHpie UM POPMYVJIbI MO3BOJAIOT MPOHSBOAMTb KOJMUECT-\ 
BeHHbIe MOACUeTHI MpoleccoB MpeBpallleHHA TOPIOUHX HCKOMAeMBIX. 

Pa3neiaa mpefctapsenua C. M. Ppnuroppespa, Mbl mpon3sBesH MoscyeT Ma-j 
TepHaJIbHOTO UM TeMMOBOrTO OadlaHCOB MpoleccoB OOpas0BaHHA aHTpeHCKOTO}; 
(plO3CHO-KCHJI€HOBOrO YIJId M3 pacTHTebHOTO BellecTBa. PesyibTaTbl MOL-; 
cyuera mokasaiu (Ta6. 1), uro 61% ucxoqHOro MpoLyKta MpeBpaTHJICA B YPOUJIb. | 


a6 jaya 


SaementTapapit cocrap, |BHXOA MpoAyKToB, % K/Byixon npoxyKToR, % K Kcuse- | 
% jeeps ttre oat ) Hy (C59,2F137.¢O1052) « : 
. (C3sH 52024) ‘ 7 

HaumMeHopanne mpoobt é aay 

en He (O+N)> yromb | H,O CO, yrouJb H,O H, C30: 

D}03CHO-KCHJICHO- 

BbIH yrOJIb ig 4 19 61 33 Dig Gs» 94 = = 
@M103eH Trae ce 18,2 fe PAD o C5o) |e 4 — 4 
Butpeu TOR aa AG 18,7 60 De fo Ore ==> 1 ORK 


* KenseH, Ipespallaich B BUTPeH, MorsolaeT BOY U3BHe. 


OcTasIbHoe BellecTBO BBILeIHIOCb B Buse Bose (383%) HM yrueKHCJIOro, 
rasa (6%). [Ipu sTom Opiia ocBOGOxK ena DHEPruA, 9KBUBaMeHTHAaA 460 KKau/T. 

Jina onpeyeieHua KouMuecTBa Ta3000pa3HbIX MPOYKTOB, BBIJeJeCHHBIX 
OpraHH4ecKHM BelleCTBOM MOCJIe NOKPbITHA TOpdaAHUKa KPOBJel Hu, CeLOBa- 
T@JIbHO, HMCBINMX BO3MOXHOCTh PpearHpOBaTb KaK C MOJCTHJAaIOUMMH, Tak H, 
C MOKPbIBaloluMM MOpOaMH, BHIYHTaeM H3 OOULerO HX KOJIMUeCTBA TIPORYKTHI,. 
NOTepAHHbIe B CTaluio TOppooopasopanusA. IIpuHumas, yro craqua Topdoo6- 
pasoBaHHA MpOMoMKaeTcA JO NOKPLITHA TOPPAHHKA KPOBJeli Hu UTO UCXOJHDINE. 
MpOLYKTOM ABJIACTCA KCMJICH, Mb MOMCuMTaM, YTO IPH npeBpawlenun ero 
B (pi03eHO-KCHJeHOBHIM yroub Tepsietcs 5% Bogp. Pacuerni nponsBozuan, 
HCXOMA H3 SJICMeHTapHOTO COCTaBa KOMIOHEHTOB HM THNOB yIIA HW NpHHuMas, 
uTO aOCOUIOTHAA PasHHla B HX COCTaBe C MepHosa TOPooGpas0BaHuA u JO Ha- 
cToaitero BpeMeHH ocTaeTcA moctosHHOH. Ilocne BEruMTaHMA BOB, noTepsH- | 
HOH TPH TOpooopaso0BaHuu, HaXOJMM, YTO TOce NOKPHITHA TOpdaHUKa KPoB- 
JeH OpfaHH¥ecKHM BelllecTBOM ObWIO BbIeeHO B OKPY2Kalolve NMOposEl Ha 
lr. yruia: Bogbr 480 Kr, yraeKucoro rasa 95 xr u Tenia 450 Mau Kkan. B ne- 
pecuete Ha | m” naoujaqu AurpencKoro Mectopoxjenus (IpHHuMas,uro cpequas 
MOLHOCTh YOuJbHOrO MvlacTa paBHa 40M u OObeMHBI Bec yras 1,3) nowlyyaem, 
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TO BOAbI BbILeIHOCb 25 T HW yrieKucsioro ra3a 57. C sTuMH MIpOyKTaMu Opa 
cBoOoxwKeHa SHEPrHA, paBHan 22,5 Mp. KKaul. 

 Boresenne Takux rpoMayHbIxX KOMMUeCTB XMMMYECKUX MPOAYKTOB HW 9HeEprun 
oe OpraHHYeCKHM MaTepHaJIOM OOBACHHeTCA TEM, YTO MOCMeRHHH, 
‘onafadt B HOBbI€ TEPMOAMHAMHYeCKHe YCJIOBHA, CTPCMHTCA K YCTAaHOBJICHHIO 

BMeCWLaIOulMMH ~MOpOqaMH SHeEpreTHYecKOrO PaBHOBecHA. OpraHvyeckoe Be- 
L€CTBO MOXKHO PaCCMATPUBaTb B STOT NepHOk Kak CHCTeMY, OOJaatolly!o CBO- 
‘OWHOH sHeprue ((°) crp. 176 nu jamee). 

CormacHo BTOPpOMy NIpHHUMNy TepMOAMHaMHKH, U30bITOK SHeprHn CHCTeMBI 
yeT MorsoulaTbca cpesoit 10 BHIPaBHUBAaHUA HX SHEprerHuecKUX ypoBHeil. 
JepeHocunkamMu 9HeprHu OyAyT ras006pa3Hble upomyKTEr. Uacrb BbIeeHHOli 
IH€pruM 3aTpaTHTCA Ha NpoTeKaHHe XHMM4ECKHX PeakIUH, Jipyraa yacTb — Ha 
€PeEKPHCTaIM3alHIO BMeULaIOWLUX MOpOA, KOTOPaA LOMKHA COMPOBOKMAaTLCA 
‘OF IOULCHHEM SHEPlHH VW MpPHBOJMTb K NMOBBIINeCHHIO HX SHTPOMUH. 

 B. H. Jle6eqesnm ycraHopeHo, 4To mpolecc KaONMHU3aIHH MOJeBbIX 
IMaTOB MpoTeKaeT C MOMOlleHHeM 9SHeprHH (*). OK30TepMuYecKHH aPppeKT 
OpaTHOrO Ipowecca oleHHBaeTcaA UM B 45—65 KKaJI Ha T-aT asioMHHUs ((°), 
Tp. 322), uro paBHo 0,4 Kkal Ha rpamM KaovMunta. []pusumas, uro mporecc 
aOJIMHH3alHH COMPOBOKMaeTcA MOPIOMLeHHeEM TaKOTO 2%Ke KOJIMUeCTBA JHEP- 
MM, HaXOJMM, UTO BbIJeJIeHHOH OpraHHueCKHM BeLLeCTBOM 9HEPrHH AOCTAaTOUHO 
JA KaO/JMHN38allHH Oosee 18000 mM? nogweBoro mmarTa. 

CorjacHo JaHHbIM, mpuBoqumpm B. HM. BepHagcKum (°), Quad OHO Kao- 
HHM3aunH | M® OpToKia3a HIM albOuTa HeEOOXOAUMO 3aTpaTHTb 200 Kr COs. 
Icxoqa M3 KOuMYuecTBa B O T yruekHCIOrO fa3a, BbINeIeHHOTO Ha KaxK]OM 
BalpaTHomM Metpe  AHTpeHcKoro MecTOpoxeHHA, WOuyuaeM, TO ero 
OCTaTOUHO JIA KaOJHHH3aAUHH TOJUM OpTOKNa3sa WIN allbOUTA, MOLIHOCTbIO 
25 M. 

[IpunumMas, 4To MouweBble wimaTb CcocTaBaatoT 60% or O6beMa BMEIILatOllux 

Opod, a cbakTHYeCKN KaOJIMHH3MPOBaHa TOJbKO MOJIOBHHA 3TOTO KOJIHUeCTBA, 
aXOJIMM, UTO BbIeJIeHHOrO OPraHH4eCKHM BeULeECTBOM yrvieKHCJOrO Ta3a jlo- 
TATOUHO JIA KaOJIMHH3alMu MOJeBLIX WIMaTOB BO BMelLalollMxX NMoposax, MOULI- 
ocTbIo Jo 80 M, a Tena — BO MHOrO pa3 Ooubue. Tak Kak Nopogp, NoscTH- 
alollve yrOJIbHbI WiacT HU 3aJlerarollve B HEM, MOFJIM ObITb YaCTHYHO KaOJIH- 
W3HPOBaHbI ele B NepHol TopdboobOpa3s0BaHHA 3a CY¥eT MpOAyKTOB NoJHOTO 
a3JIOKeCHHA HEKOTOPOH YacTH OpraHuuecKorO MaTepHaJla, 3aKJIOUaeM, 4TO 
eOOXOMMMbIe HU JOCTATOUHBIe YCJOBHA WIA KaOJIMHH3alH BMellalollux MOpoy 
MeJIM MeCTO B CaMOM MeCTOPOXKJeCHHH MH HET OCHOBAHHH MpUBJeKaTb WIA OOb- 
CHeHHA 9TOTO ABJEHHA CaKTOPbI, He CBA3aHHbIe C yruieoOpas0BaHHeM. 
M3 cka3aHHOro ACHO, YTO Mpolecc KaOJIMHH38alHH BMeWLaOUNX NOpoy JIN- 
IMTHPYeTCH MOCTYMIe€HHeEM B HUX yrviekucsioro rasa. Kak BusHO us Tabu. |, 
OJMYeCTBO MOCIeHeroO 3aBHCHT OT MeTporpaduyeckoro coctaBa yrua. Tak, 
ATpeH, B mpotecce cBoero OOpa30BaHHA, BbIAeAeT TOPa3sLo Oobwie yrveKuc- 
oro ra3a, yem cro3eH. OHako B MepBOM CJIy4uae MpakTHuecKH BCe eFO KOJIN- 
@€CTBO TepaAeTCH OPraHHuecKHM BeLeECTBOM B CTaulo TOpdoobOpasoBaHna, 
TO BPeCMA Kak CPIOZCH HAUHHAET BHILENATb FO TOJIbKO MOCJe€ NOKPbITHA TOpdPa- 
uka kpoBsieH. Orciola BbITeKaeT, YTO IPH CPOSCHO-KCHJICHOBOM CocTaBe yIVix 
O3MOXKHAa KaOJHHH3alluA Kak NOpO NOUBbI, TaK WH KPOBJH,— B culyyae »%Ke 
peoOsaqaHuaA B yruie reHpvUMPOBaHHbIX KOMIMOHEHTOB HaHOovlee BeposATHAa 
aOJIMHH3alluA NOpO NOUBbI H MpocwoeB B yrue. 

Hasnune cBa3H MexK]Yy yruleoOpa30BaTeJbHBIM MIpOleccoM H KaOJIMHUu3salNel 
MeILalolulMX NMOPO MOSBOJAeT OMPeACMHTb MPOMOJMKHTEIBHOCTh STHX MpoO- 
eccoB. Tak Kak Ha AHIrpeHCKOM MeCTOpOXxX]eHHH NOPOb BepxXHeMeJIOBOrO 
o3pacta, C HecorlacHeM 3aJleraloulve Ha OTJIOMHKCHHAX NeCTPOUBeTHOM CBUTHI, 
€ 3aTPOHYTbI MpoleccaMu KaOJIMHH3alHU, CUHTAeM, YTO AKTHBHOE BbIeeHHe 
praHHYeCKHM BelUleCTBOM YTa300OPa3HbIX MPOAYKTOB 3aKOHUNNOCh K HauvaJly 
epXHeMeJIOBOrO BpeMeHu. CyleqOBaTeJIbHO, K STOMY BPeMeHH 3aKOHUHJIMCb 
poteccbl JiMareHeTHUeCCKHX H3MCHEHHH OpranuyecKkoro BellecTBa HM 3aBepllH- 
OCb lpeBpaleHue Topda B yrOuib. 
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TlomyueHHbii Ha mpuMepe AHrpeHcKorO MecTOpOxXeHHA MaTepHas MO3BO 
JIM€T PACCMATPHBaTb KaOJIMHH3HPOBaHHbIe MOpObl KaK PeaKWHOHHY!O KaliMy. 
oOpasoBaBlllyioca B pesyJbTaTe BO3ACHCTBUA MPOAYKTOB pa3sJIOKeHHA oOpra: 
HHYeCKOrO MaTepHasia Ha BMellalolve YFOJIbHbIM MlacT NOpOspl. 


Wnctuty®? XMMHH Tlocrynusto 
Axkaylemuu Hayk Y3CCP 20 IV 1959 
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WTorsxagn Akagemuu nayr CCCP 
1959. Tom 128, Ne 2 


PHCTOAOFP HUA 


JI. B. AXABAJ3E 


PACHPEWEJIEHHE XE3OKCHPHBOHYKJIEAHOBOH KHCJIOTHI 
MPH 3A)KUBJIEHHH TMOBPEXKJEHHOrO MMOKAPJIA Y KPBIC 


[(Tpedcmaeneno axademuxom H. H. Anuuxoeoim 9 IIT 1959), 


B npespilyiiem coo6ujenuu (2) Obi OMMCaHbI THCTOJOrH4YeCKHe H3MeHEHHS, 
INpOMcxoAAlMe B MMOKapye KPbIC Nocle ero noBpexeHua. B anno padoTe 
luccleqyeTca pacpefeeHue JesoKcupHOonykKenuHoBoH KucaoTH (THK) B xoze 
lipollecca 8axKHBJIeHHA MHOKapfa. Bonpocamu pacupeyeneHun uv oOMeHa JIHK 
|B Pa3JIMUHbIX TKAHAX 3aHMMAIOTCA TaBHo (4, °, 7, §). [Ipomeccbl pocra, pasmMHO- 
MKEHHA KJIeETOK HU pereHepallMu BCera COMPOBORMAOTCA YBeMMYeHHeM COMepxa- 
“usa JLHK B tKaHax. Cymmapuoe cogepxkanue JIHK sapuserca BaxKHbIM OKa- 
3aTeJIEM NpolleccoB pocta Pu6poOnacros (°, 1°), meikounTos (2°) uw TKaHeH pa3- 
STHUHBIX OpraHos (*). OOulee cozepxKanue JIHK B meyveuu cayxuT MoKasaTeneM 
ee perenepauuu. B OpicTpot daze pocta pereHepupyroulel meyeHu BCKOpe Moce 
renareKTOMHu cojepxaHue JIHK B nepecuete Ha Apo CTaHOBUTCA BbIlle HOp- 
MBI; B TeYeHHe HeKoTOporO BpeMeHH KosUuYecTBO JLHK uapacraer OpicTpee, 4eM 
‘YUCJIO KJICETOK, 3aTeM, B TOT MOMEHT, KOT\a BOCCTAHaBJIMBaeTCA HCXOMHOe Cosep- 
x*anve JIHK so Bcex ksleTKkax meveHu, Mpupocr ee mpekpamiaetcs (1°). 

Onpit Obl MocTaBleH Ha 22 B3pocmbIX camUax OembIx Kpbic. B oOmacTH we- 
Boro %Kesyqouka MMOKapl NoBpexasM MyTeM 27eKTPOLMaTepMOKOATyALHH 
m0 Halle mpexHeH MeTofuKe(*). 7KuBOTHBIX 3a0uBamu OT | Jo 45 AHA TocHe 
onepalluu, OObeKTLI (PUKCHPOBaIM B Xu_KOcTH LleHKepa HU 3aMBaM B mapa- 
pun. Ilocne 5-munyTHoro THAPOMUsa B 1 N HCl cpesst o6paGatTpiBanu peakTu- 
Bom Illudcba no craHyapTHol metroguke (1%, 14). Konrpombuple cpesbl ruqpouusy 
\He nofpepramucb. Ilocne npopekeHun peakunu Ha JIHK mpon3Boqusacb o- 
|Kpacka CBeTJbIM 3eeHbIM. Uepes | ReHb mocle Onepallun OOacTh NOBPexKeHUA 
\mpefcTaBsaeT CoOoH KOHYC KOaryJMPOBaHHbIX TKaHeH, OOpallleHHbIi BepLIMHOK 
| 


|K 9HLOKapAy M COCTOAMMM M3 OCTATKOB HEKPOTHSHPOBAHHDBIX MBIINeYHbIX BOJIO- 
KOH H ceTu (uOpHHA, CHIbHO UHDUMLTPUPOBaHHbIX 9PHTPOWMTaMU VM eCMHVUYHEI- 
/MH Ce€fMe€HTHPOBaHHbIMH sIeHkoWuTaMH. B MbIWIedHOH TKAaHH, MeHbIUWe 3aTpOHy- 
Tow mMOBpexkKeHHeM, BUAHbI CeNbI WIM TeHH MBIWeUHEIX azep. Mnorga cabo 
(uoseTOBLIi XPOMATHH TaKHX Aep CABHHYT K OJHOMY M3 KpaeB Apa, OcTaJIb- 
‘Had Y4acTb Apa BbITIAQUT WycTOH. OKowIO KOaryJIMPOBaHHbIX MBILCUHBIX ‘BOJIO- 
|KOH BCTpeyaloTCA TPyNNKH HH HeOOMbUINe WeMOUKN OKPYTVIbIX TIbIOOK,., Lato- 
MX TeMHO-@uOMeTOBOe OKPaliuBaHue no Penbreny. Syecb %e MHoro jereve- 
PaTHBHbIX Aep HU pacnaalowluxca 3epHUCTHIX Helitpodusos. Ilo pacmpeyeme- 
|nuro THK gerenepatuBuble spa MOXKHO pasleIHTb Ha JBC MPOTHBONOMOXKHbIC 
‘Tpynnbl: mepBy!o — c O4eHb OWIeQHBIM, ee 3AMe€THBIM XPOMATHHOM, BTOPy!o — 
(¢ HHTeHCHBHOM peakuneH Ha JIHK. Hapa sropok rpynnp Ooubwel yacTbto 
DpeAcrapseHbl HECOMLIMMM KPYTJbIMH TIbIOKaMH UH OechopMeHHbIMU OOpa- 
3OBaHHAMM. CTATMBaIOWMecA K MeCTY NOBpewLeHUA Apa HeHTPOuJIOB UMeIOT 
OUCHb MWIOTHBIN, rTpy6o cTPpyKTYPHPOBaHHbIM XpoOMaTHH. 
Uepes 2 MHA Nocwe onepaliMM Ovar NoBpexkLeHuA HauMHaeT OTTPaHHUMBATh- 
CA OT HEMOBPeXKECHHHIX MbIILI BaJIOM, COCTOALLMM H3 CEPMCHTHPOBAaHHBIX JIE KO- 
WMTOB, Apa KOTOPbIX YacTO pacnaaloTcA Ha (pparMeHTH!, Matollve Takylo »%Xe 
HHTCHCHBHO (PHOJIETOBYIO OKPAaCKYy, KaK M HENOBPeXxKeHHbIe Apa HeHTPO*uUsoB. 
B 3ToM Ke NOrpaHu4HOM Mosce, Kpome HeliTpodus0B, BCTpeyaloTca UM@OUMTHI 
C TJIOTHBIM HEOOJIbINMM KPYIJIbIM APOM MH NomHOMACThI, Apa KOTOPbIX Lalor 
ca6yro peakuuto Ha JIHK. B nonuOnactax rapi6ku xpomaTuHa pasOpocaHbl No 
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BCeMY ALPY, HHOra B WedTPe WM C Kpaio OHH COOMpalorca, OOpasya crycToK 
xpomatuua (puc. la). Mprmmpt KpaeBo 3OHbI B OCHOBHOM JIMIUIeHbI HCYepdeHHO- 
cru. B capKonia3Me TaKHX BOJIOKOH KPpOMe OOBIYHBIX MBILICUHBIX Aep, C OUCH 
OJIEMHbIM XPOMATHHOM, Anddy3HO paciiblleHHbIM MO BCeMy AApy, HM OAHMM HJM 
HeCKOJIbKHMM SLPbIIKaMM, He Jarollumu peakiiuu Ha JLHK, BerpeyatorcaA MHO-§ 
wurapHble sqpa (1). XpoMaTHH MMOWMTOB THMHYHO KOHWeHTpupyeTcA B Bue 
MpOAOMbHOH 3yOuaTol mosocKH, AalouleH MHTCHCHBHYy!O peaKIMIO Ha HK; 
10 JWIMHHOM ocH Apa, OT MoOcKH kK Nepudepun Apa, OTXOAAT TOHKHE TAKA; | 
camble nepudepuueckne yyacrKn sqpa peaxunu Ha JTHK ue gator. B mpiulteq- | 
HbIX BOJOKHAaX KpaeBoll 3OHbI MOXKHO HaliTH MMOIMTbI Ha PasJIMUHbIX CTAaMAX | 
oOpagoBaHud 3yOuaTOH MoOOCKU, HaYHHad OT HexCHO OYep4YeHHO OneqHO-puo- | 
JeTOBOH, AO THMMUYHO BbIpaxKeHHOH, atolleli HHTCHCHBHYIO peaKWHIoO Ha AK | 
(puc. 16). Kysbra MbIII, KpaeBoH 30HbI OKPy2KeHb! OOJIbLIMM KOJIMYECTBOM Cer- | 
MeCHTHPOBaHHBIX JIelKOWMTOB, MHOrHe Apa KOTOPBIX pacnafatorcs Ha OTEVIb- | 
HbIe (parMeHTsl, H wuMdownTamu. Ilo crpoeHutlo, MIOTHOCTH H MHTeCHCMBHOCTH | 
peakliuu xpomatuHa Ha JIHK spa aumM@oluMToB O4eHb CXOAHbI C pacnayarowlu- | 
MHCA Ha (parMeHTb! AApamu HelirpodunoB. Takoe cxoJcTBo omucaHo B MTepa- | 
type (24, 27). | 

Uepes 4 qua noce onepallun 30Ha HeKpO3a OTTpaHM4eHa OT HeMOBpexeH- | 
HbIX MBI, XOPOMWO CcPOpMHpOBaHHbIM THCTHOWMTAPHbIM BaJIOM, OCHOBHY1O0 | 
Maccy KOTOPOrO COCTaBIAIOT THCTHOWMTE!, PUOpOGMacTHI H HeOoOMbUWIOe KOMYE- | 
cTBO HeliTpotbuso0B (puc. 2a). 30Ha HeKpo3a yxKe He MpescTaBisaer coOoK oOa- 
CTH, COBEPINeHHO JIMINeCHHOM KJIeETOUHBIX 9IeMeHTOB. Kpome rpomayHoro KOJIH- | 
YeCTBa IPHTPOLMMTOB UM HeliTpodusoB, nosBeprarouluxca ryOoKomy pacnajy, | 
B 9TY OOMACTh HauMHaIOT MPOHUKATb THCTHOWUTHI. Apa STUX KJIETOK MeHbILE, | 
yem y tbuOpoOmacroB, Hu Ooraye XpOMaTHHOM, KOTOPbI B Bue TibIOoK Hempa- | 
BHJIbHOHW (popMbI pasOpocaH mo Bcemy apy. Muorga aqpa rucTHOWuTOB MpuHE- | 
mMatoT Oo6oBHAHyIO (opMy. Oxosio pacnagatoujuxca HeHTpodus0B HAXOJUMTCA | 
MHOPO JIMMPOWMTOB C HeOOMbIIHM KPYTJIbIM AXPOM, OoraTbIM XPOMATHHOM, Jlalo- 
IMM HHTeHCHBHY1O peakumio Ha JIHK. Hapa mpi uw KmeTOK COeAMHUTeJIbHON | 
TKaHH B KpaeBOH H WeHTPasIbHOH 30HaX HECKOJbKO Oobille Aep TAaKUX Ke KMe- | 
TOK B 30HaX, Oowlee YaJICHHBIX OT OUara NOBpexKAeHuA, a peakiiua Ha JIHK B 
HHUX MeHee MHTeCHCHBHAaS. 

Yepes 5 Heli mocule omepalluH HHKaKHX CyUeCTBeHHbIX H3MeHeHHH B MOBPex- | 
J\eHHOM MHOKapJe NO CpaBHeHHW C MpeAbILyUIMM CPOKOM He NpoucxoLUT, Kpome 
He3HauHMTeIbHOTO YIJIOTHEHHA FHCTHOWMTApHoro Bala. 

B nocseyroulve Cpoku, HaunHad c 7 JHA Tocse ONepalluu, BUAHO paspacra- 
Hue COCMMHUTeIbHOM TKAHM, 3AXBaTbIBAIOlee He TOKO Nepudeputo, HO u WeHTp | 
ouara noppexyeHua. B menrpe ovara NOBpexKAeHHA COXPaHAIOTCA OCTATKH pace | 
MalarwouluXCA MBIWICUHEIX BOJIOKOH, JIMWJCHHbIX MbILIeYHbIX Aep u mpopactaro- 
INHUX COCAHHHTEIbHOH TKAHbIO, M BCTpeyaloTca eMHHUHbIe MMOOsacTHI. Buira- 
HYTbIe€ WIM OKPyrible Apa KIeTOK COeCAMHHTeIbHOM TKaHM OoraTb XpomMaTH-| 
HOM,— 9TO B OCHOBHOM nlowHOnacTel (puc. 26). [lon smuKapJom, yTOueHHEIM H 
CHJIbHO HHPUJIbTPHPOBaHHBIM 3/IeMeHTaMM OeOH KPOBH, B OCHOBHOM JIMM(pOILUe | 
TAMM, YACTO BCTPeUAIOTCA OTICJIbHbIC KICTKH WIM Wesble Ppynubl KeTOK, Hakall- | 
JIMBaIOlWMX B WMTOMNNIAsMe *KelTo-OypHi remocuyepuH (1). Aqpa sTHx KuerToK | 
YiMeIOT JOBOJbHO MJIOTHbIM XPOMATHH, COOpaHHbI B iblOKM HelpaBHJIbHOL Pop- 
MbI,— 9TO Makpodaru, arouwutTupyiollue nommOnactel. KyabTu Mm, Kpae- 
BOM 30HbI, UMeIOWIMe XOPOINO BbIPaKeHHble Apa C M@IKO PacMbIeHHbIM Xpoma- 
THHOM WH OJHMM WH JBYMA SApbIKaMH, OKYTaHbl COCAMHUTeEbHOH TKaHbIO, 
B OCHOBHOM NomMOnactamu u (buOpoOsacTaMu, MMeIONIMMM Apa, mo pacnpere- 
JICHHIO XPOMATHHA JOBOJIbHO TOXORKUe Ha MbIMICUHBIe, HO HeECKOJbKO MeHDbIUIe- 
ro pasmepa (pwc. 20). Muolurp Berpeyatorcs o4eHb peqko. B xKpaesoli 30He 
Hu OMKe K IeHTPy HepeKO MOXKHO HaOOLaTb AMUTO3 KNeETOK COeAMHUTeNbHOL 
TKaHH. Murotuyeckue (urypbl BCTpeualoTca pexke. 

Yepes 10 que moce onepaluu mouTH Becb o4ar NOBpeKLeHUA 3anoHeH 
TpaHyJANMOHHON TKAHbIO, JIMUIb B WeHTpe ero HMeIOTCA He3HAUHTebHIe OCTAaT- 
KM CTAPbIX MBI, MJIOTHO CxKATHIX Ppanyialuamu. Ilo BemmunuHe aep u mo xa- 
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‘KTepy pacnpelevieHuA B HHX XPOMATHHA KJIETKH TpaHyJIAMHOHHOM TKaHH Je- 
(TCA Ha Be rpynnbl: 1) KerKH, pacno/IOxKeHHble No nepudbepun rpanyaawus, 
KPYNHEIMH ApaMu, Oe2HbIMH XPOMATHHOM, B OCHOBHOM paBHOMepHO pacmbi- 
‘HHBIM TIO BCeCMY AAPy WU HHOra KOHMWEHTPUPylolWluMca B HeOOMbIWMe PIbIOKH; 

KJI€TKH, PaciOJIOX*KeHHble BOMM3H IMHKapa, C Me@JIKAMM KPYrJIbIMH WIM Be- 
TEHOBHAHBIMH A PAaMH, MMECIONIMMM MJIOTHbIM XPOMATHH HM JalolluMa c dyK- 
HCE€PHHCTOH KUCIOTOH ApKo-bvomeToBoe oKpaliMBaHue. B sone rpanynauuit 
TpeyaeTcA OY€Hb MHOTO MMOIMTapHbIxX AJlep — WM OYeHb KPYNHbIX, HM HeOOb- 
ax. Muoryja OKONO KybTeH cTapbIX MBILIM, a Yallle B 30He rpanyAluli, Mox- 
) BUeTh WeMOUKH H3 HECKOJIBKMX KI€TOK C KPYNHbIMH AApaMu, culerKa BbITA- 
‘TRIMH, SallOJIHCHHbIMA TOHKO PAaCIIbLIeHHbIM XPOM@THHOM. STO MHOOMACTHI, 
OupatoulMeca B enouKH. Mx apa Gompiue, 4em Apa cbuOpoOmactToB, u He- 
OJIbKO OOJIbIe MbIMeUHBIX Aep; AMpbillieK B KapHomma3sme He HaOmMOaeTca 
uc. 3a). B KpaeBolt 30He, NOMHMO MbIILeUHbIX BOJIOKOH, OCTPbIMH KOMbAMU 
OMAMMX B PpaHyJIAMMOHHY!O TKAaHb HW TepHAIOWIMXCA B HEH, HHOra BCTpeuator- 
[ MbIIIeuHbIe BOJOKHA, OKAHYMBAIONIMeECA KOJOOBHAHbIMH B3LYTHAMH, KOTOPBIe 
CTO BaKYOJIM3HPyIOTCA, a WHOTa COXpaHAIOT MonepeyHytoO UCuepyeHHOCTD. 
apayy C KJIeTKaMH COCAMHHTEIbHOH TKAHH, OKPyKalOWMMH KYJIbTH Mblillleu- 
IX BOJIOKOH, 3€Cb K€ HAXOAATCA CBOOOHbIe MbIIMIeYHbIe Apa. 

Yepes 13 quel nocie onepaluu 3HadMTebHbIX H3MCHEHHH B MOBpexKeHHOM 
acTH He mpovcxoguT. Muo6sacTal uw WenouKH MMOOacTOB, OOHapyKeHHble 
pes 10 Hel Mocie onepallun, COXpaHAIOTCA HW CHJIbHO CKMMAIOTCA YIVIOTHAIO- 
eHCA COeCIHHUTeIbHOH TKaHbIO. 

Uepes 17 Hel nocse onepallun WedeKT CMOMWb 3anosHeH CO3peBarollleli coe- 
{HUTeEJIbHOH TKAHbIO,-MpeACTaBJIeHHOH B OCHOBHOM (uOpoOsacTaMu, MMeIOILH- 
{ Ajlpa HexKHO-uOeTOBOrO WBeTa C PaBHOMePHO MEJIKOPACHbWICHHbIM XPOMa- 
[HOM, H MeCHDbIIMM KOJIM¥eCTBOM OWyKalouluxX KJIETOK B TOKOe, XPOMATHH KO- 
yPHIX Goylee MIOTeH, YeEM B Apax duOpoOnactoB. Kpome STHX KJIeTOK, B 30HE 
IBPEKMTeHHA BCTPeualoTca LPYNMbI KMeETOK, HaKalJIMBalOUlMx TeMOCHepuH. 
i STOTO Cpoka XapakTepHo, uTo JIHK BpiaBaneTa He TObKO B Apax KJIeTOK 
TKaHel, HO H B MpOMeKYTOUHOM BeLIeCTBe COCAMHHTENIbHOM TKAHH. Kpome o6niy- 
FO 3eeHOrO IBeTa, B KOTOPbIM OKpallIMBaeTCA WHTOMIA3Ma, B WeHTpaJibHOH 
He MOBPEXJCHHA HA 3eJICHbIM WBeT HAKabIBAeTCH HeXHO-HOeTOBIH (oH. 
OXKHO MpeANOMOKUTb, YTO YTOT (POH MaloT IIacTHYeCKHe BOJIOKHA, KOTOPbIe K 
OMY BPeMeHH OOHWIbHO MpopacTaloT COeEAHHUTeIbHYIO TKaHb. V3pecTHo, 4To 
(acTHYeCKHE BOJIOKHa MpOUHO Yep2XKUBAIOT Wia3MaJb, He BbIMbIBaIOWIMHCA 
‘APTOM HM jlarollMl c PyKCMHCepHUCTOH KUCIOTON suoueTOBOe OKpallMBaHne. 
OKHO TAKKE IPeLNOOXKUTh, YTO B pesybTaTe pacnala OobWloro KOMMYeECTBAa 
ep e30KCHPHOOHYKJICHHOBaA KUCIOTAa OKa3aacb JeKallle BHE AepHbIxX OO0- 
ygex. Uepes 20 qHeli nocse onepallun B 30He NOBPex*KAeHHA MPOMCXOANT WasibHeH- 
e COSPeBaHHe COEAMHUTeIbHOH TKaHH. XPOMATHH Aep yMIOTHAeTCA uM Maer 
jee ApKyt0 peakuuio Ha JTHK, uem B Ooviee paHHue CPOKH; Apa yMeHbIUAaIOTCA 
pasmepax. Muouutst orcyTCTBYIOT KaK B IeHTPaJIbHOH, TaK HM B KPaeBOH 30- 
x. B WeHTpe 30HbI NOBPeXNCHHA BbIABJIACTCA He2%KHO-PHOeTOBHIN POH, KaK U 
17 eHub nocse onepatun. Mpreunple BOJOKHAa KpaeBOH 30HbI YaCTO NosBepra- 
read pacienmenuto. Muorya Ha KOHIe pacilleNMBIMerocA BOJIOKHa MOXKHO BH- 
Tb HECKOJIbKO OIM3KO PaCIOJIOMKeHHBIX MBIWCUHBIX Aep. 

UYepes 25 Heli nocme onepallun OKONO SNHKapfa HauMHaeT POpMUpoBaTLCA 
BBCOAPHAA TKaHb, KOTOPad ABJIACTCA XaPaKTePHbIM MPH3HAKOM XOPOLIO 
opMupoBaBlleroca pyOua. B WeuTpe ouara moBpexkeHuA MHOroO jereHe- 
PY!OULUX Aep HM UX OOJOMKOB, Matollux ApKo-PuosleToBoe OKpalliMBaHHe C 
KCHHCepHUCTOH KUcMOTOH (puc. 36). MuoltuTos B KpaeBOH 30He H B IeHTpe 
ara Malo, JOBOJIbHO MHOFO KJIeTOK, (aroWMTHPYy!OUlMX TeMOCHJlepHH JIM OC- 
TK JiereHepaTHBHBIX Macc. B WeHTpe 30HbI NOBPpexXACHUA HU HeasleKO OT KYJIb- 
A MBILICUHbIX BOJIOKOH MOXKHO BUAETb OTACJIbHbIC BOJIOKOHIa C OUEHb KPYIIHbI- 
| aipaMu, HMeIOUUMH O1eqHO-~pvoueTOBLI XpOMAaTHH, OOpasyloulul axkypHy to 
rouKy, — 3TO MOJIO[be MbIWeYHBIe BOOKHa. Mx HeMHOrO, UM OHM Kak Obl BMas- 
I B pyOWOBylO TKaHb. 
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B cample mosque cpoku, Yepes 30—45 Aue Moce ONnepalluu, MPOUCXoAA 
jlaibHeliee ynIOTHeHve pyOlWOBOl TKaAHM B WeHTPe HW Pa3spbIXJICHHe OKOWIO SIH 
Kapjla, rile KleTKH pPacnosaraiorca OUeHb peZKO. B 30He MoBperKAeCHUA BCTPE 
yalOTCs OUCHb MeKHe Apa C MIOTHEIM XPOMATHHOM H Takue Ke HeOoVIbLIMe Ape 
B KOTOPbIX XPOMATHH OYeHb Ca6O (PPHOMETOBbIN; BOSMOXKHO, STO He Apa, a 
ocTaTKH mocie Jerenepattun. HexHo-voueroBbid (OH B NpOMexKyTKaX Mek] 
KleTKaMM CoxpaHsaetTcs. OKONO KPyMHOrO cocyfa cpeH COCAMHUTEIbHOK TKaH 
Jl@KUT MYYOK MBILLUI, COCTOALMM 3 HECKOJIbKUX JOBOJIbHO TOHKHX BOJIOKOHEL 
WMECIOWHX THMHUHbIC MbIWeYHbIe Apa. CyeqoBaTesbHO, MOJIObI€ MbIILeUHB!|) 
BOJIOKHa CoxpaHstoTca Wo 45 Hei nocie onepallun. j 

YcraHoBseHHEle B Mpelpilyileli Hatieli padote (*) 3 mMopdomormueckue cre 
mun: 1) craqua 1H3uCa HEKPOTH3MPOBaHHbIX TKaHeM 4 OOpasoBaHuA B OYare TIC 
BPeKJEHUA MOJONOM CoeMHUTeMbHOM TKaHN, 2) cTayMA HOBOOOpasOBaHHA Mb 
WeUHBIX OUAKKOB BHYTPH panysAunt u 3) cralua pacnaya HOBOOOpasoBaHHbl 
MBILU, H OOpas0BaHuaA pyOlWa — HaOmtofaloTcsA UM B aHHOM MCCyIeLOBaHHH. 

Pacnal, HOBOOOpa30BaHHbIX MbIINeUHbIX BOJIOKOH B HacTosuleH paOoTe # 
6bII NOMHOCTHIO MpoOceKeH, TAK KaK KOHEUHBIM Cpok dbukcalluH yepes 45 THe} 
Mlocule onepalluH He JaeT BO3MOXHOCTH UCCIeELOBaTb STOT Mpollecc. Karxaa 
3 YNOMAHYTHIX MOpdoOrMyecKHX cTaMHH B Mpollecce 3axKUBIEHHA NOBpexke 
HOrO MHOKapya XapakTepH3yeTCA KAa4YeCTBCHHBIMH H3MCHeCHHAMH B COJepxaHH} 
Mw pacnpenenenun JIHK. Ha nepsok crafqvu B CaMOM IleHTpe 3OHbI NOBpexkKeHU 
JLHK soo6mie He HaGtofaeTca, TaK Kak B 2TOH OOMACTH He COXpaHAeTCA HUKE 
KUuX KsleTOK. Ha BTopoh cTaquu OOHapyxXuBaeTCA pa3sIM4HoOe pacipeemenu 
JIHK B sqpax ofHoro u Toro Ke TUNA, HO HAXOJAMMXCA B WeHTpe HW Ha mepude 
puu ouara noppexkjeHua. Afpa WeHTpambHOH uacTH HeOOJIbLIHe H MMeIOT TJIO1 
HbIM XPOMATHH, JaroulHl c PyKCHHCePpHHCTOH KHCJIOTOH TeEMHO-(PHOJIETOBOe Ok 
paumBannue (puc. 36). Hapa, wexaline OMKe K KYJIBTAM MbIWICUHLIX BOJIOKOF 
OoubIlero pasMepa, H XPOMATHH B HUX OKpalueH cBeTlee (puc. 36). Bo3moxHd 
3TO pasIHUne OODACHAETCA TEM, YTO KJIETKH WeHTPaJIbHOM YacTu OUara NOBpex 
JeHUA CO3peBaicT OpicTpee, YeM JexKaline OuKe K NepHdepun. Ecsu Opt Kerk! 
ofHOrO M TOrO Ke THMA UMeNM OJMHAKOBY!O BEIMYMHY AH XPOMATHH pa3/IM4HO! 
IIJIOTHOCTH, MOXKHO ObWIO Obl LYMATb O KOJIMYECTBEHHOM YMeHbINeCHHH WIM YB 
JIMUCHHH ero. Sflecb %Ke, NO-BHAMMOMY, MPOWCXOANT ynOTHeHHe xpomMaTHHa 
cueT YMCHbINeHHA pa3sMepoB sAytpa. Hanuune HexkHO-:uoseToBoro cboHa, KOTC 
pHi nospsetca uepes 17 AHeH noce OnepalluH B MPOMeKyTKaxX MexKLy Kules 
KaMH HM CoxpaHsetcsa 20 45 JHA, MO%KHO OODACHHTH, C OLHOM CTOPOHHI, Mpucyt 
CTBHEM 2J1IACTHYCCKUX BOJIOKOH, KOTOpble, NO JaHHbIM psjla. apropos (1%, 18, 15 
TIpOuHO yepKUBAaIOT MWa3sMasib HM aor c PyKCHHCepHUCTOH KUCIOTOH cbuomerc 
Boe OKpalliMBaHHe; C [pyro cropoHbl — TeM, YTO MaccoBoe paspylleHue Asep 
MpOucxosAllee B WeHTPabHOH YaCTH OUAra NOBpexXJeHHA, MPHBOAUT K BBICBC 
OowAeHuIo AepHoro BeulectBa. To o6cTosTemBCTBO, YTO STOT (oH epxUTC 
WJIMTeNbHOe Bpemsl (c 17 Jo 45 WHA Nocne onepalinu), 3acTaBAeT CUNTAaTb Gone 
BePOATHEIM NepBoe MpeAnoowKenne, He UCKI0UaA, OMHaKO, M BTOporo. Bo3mox 
HO, 4TO 06a STH Mpollecca HAYT He3aBHCHMO OUH OT Apyroro. 


MuctutyT mMopdonormu 2xueoTHEix um, A, H. Cepepmosa Tlocrynuso | 
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[HCTOJIOTH A 


B. M. CKJIAJ}HEBA 


WHHEPBAWWS XPAUIEBbIX IJIACTHHOK BPOHXOB Y COBAKH 


(11 pedcmaeneno axademuxom H, H. Axnuakoeoim 28 V 1959) 


_ Bonpocy usHepBalluu xpsxlleBoll TKaHH MOCBALIeHO O4YeHb MaJIO UCCeLOBa- 
[Mli, UTO B 3HAYMTEbHOH CTeNeHH 3aBMCHT OT TpyMHOCTell UMMperHaluH HM OK~ 
’ACKH B He HePBHbIX 9JIeEMeHTOB. CylllecTByeT a2%Ke MHEHHE, YTO HePBHbIe BO- 
(OKHa 10 Mepe MPOHHKaHHA B rayOuHy XpAlla TepxloT cnocoOHOCTb UMMperHH- 
\OBATLCA ('). 

B suTepaType MMeIOTCA JaHHble TOMbKO 06 MHHepBalluH HaLXpAIMHUIIBI U 
<PAULEBOH TKAHH HOCOBOH MeperopodkH HW XPALIEBbIX KOJIelL TpaxeH y YeOBeKa 
{ PA3JIMUHbIX MKMBOTHBIX Ha Pa3HbIX CTaquax pa3sBuTusA (1) M XpxAWleBOH TKAaHH 
<OuleHHOTO cycTaBa y Kppic (*). B o6Oeux pa6oTax MpoHHKaHHA HepBHbIX BOJIO- 
‘OH B ruyOuHy xpslla He OOHapyxKeno. 

Hactosulaa paOota mocBalleHa U3yYeHHIO HHHepBalluuM XpALeBbIX MacTH- 
i0K OPOHXOB y coOak, KOTOPaA JO HaCTOAWero BPeMeHH HMKeM He Oplia uccue- 
jOBaHa. 

JlerouHad TKaHb C MPOJOMbHBIMM HM YaCTHUHO NOMepeuHbIMH CpesamMu OpoH- 
XOB HMIMIperHupoBaslacb cepeOpom no Kaxamb — Mapopckomy u BusbiwloBcKo- 
“uy — Tpoc B Mogudukaluu Paccka30Bol; nocmeqHAA MeTOAHKAa Nana Hansy4- 
une pe3syibTaTbl. Kpome Toro, mMaTepval oKkpatwuBanca no MWinunpmetepy, 
HHccy10 H Te€MaTOKCHJIMH-903HHOM. OTUMH Ke MeTONHKaMH Oblia uCcCeqOBaHa 
{HHEPBalHA XPALIEBbIX MIaCTHHOK OpOHXOB y YeNOBeKa H HeEKOTOPbIX MJI€KO- 
THTAaIOWHX (KOWKa, Kpbica, Kpouuk). IIpu stom yJamocb HMNPerHHpOBaTb HepB- 
ible BOJIOKHa MU CTBOJIMKU TOJIbKO B HaXPALHuMe, HO B MeHBbIUeM, KOJIMYECTBE , 
ieM y coOak. 

Y coOak XpsAllleBble MaCTHHKW HMEIOTCA B CTeHKe OPOHXOB CpesHero H Kpyl- 
oro KamuOpa. Ouu Haxofsites B noscmusucToh OOom0UKe, KHapy2KU OT raiaqKol 
MyCKYJaTypbl HM pacnowlaraiorca MO OKPyXHOCTH CTeHKH OpoHXa Ha HEKOTOPOM 
JACCTOAHUM Py OT Apyra, uHOrya B Buse ABYX KOHICHTPHUeCKHX COEB. 

XpslleBble WiacCTHHKH OpOHXOB NoOMyyaloT OYeHb OOMJIbHYIO HHHEPBAllHIO. 
IpoHuKatolive CO BCeX CTOPOH B HaAXpAHULy pa3siMuHOrO KasMOpa HepBHbIe 
‘TBOJIMKH OOBINHO OOpa3sylOTCA B pesyJIbTaTe WeleHuaA Ooee KPyMHbIX HeEPBOB 
ia yYPOBHEe XPALLEBbIX MIaCTHHOK W MpuHadexatT CyOXOHApasbHOMy CIIeTeHHIO 
puc. 1). B ocHOBHOM OHM cofepxKaT TOHKHE HepBHbIe BOMOKHA. Hapazy c HepB- 
IbIMA CTBOJIMK@MH B HaXXpAHHWe BCTpevaloTcA OMMHOUHBIC HEPBHbIe BOJIOK- 
1a, OTJeIMBIUMeCA OT NoceqHUX. OHM MpocTexKUBAaIOTCA Ha OOJIbILIOM MpOTAxKe- 
JMM; MeCTaMH, NeTeoOpasHO U3BUBAasACh, OHM OOPasyIOT NO CBOeMy XOJy KYOKH. 

B 6onee riyOoKuX COAX HaXXPAWHHUbI, OCOOeHHO B KPYINHbIX XPALLEBbIX 
WAaCTHHKAX, YNaeTCA MPOCMeAT JOBONbHO AJIMHHbIe U TOJICTbIeC HEPBHbIe CTBO- 
THK. On cosepxKaT B cpeze Jo 8—15 HepBHEIX BOJIOKOH H pacniowaraworca BAOIb 
‘pad XpsIMeBOH MacTHHKH, Ha rpaHHlle OCHOBHOrO BelllecTBa XpsAllla Ww Hay- 
<pamuir. Ilo ux xoqy y co6aK yqanocb OOnapyxuTb HeOosbiMe CKoMeHHA 
{€PBHbIX KJIeTOK, OOJIbIUMHCTBO KOTOPbIX MpeAcTaBAAeT MYJIbTHMOMAPHBIE S1e- 
MeHTHI (cM. puc. 1). 

UacTb HepBHbIX CTBOJIMKOB HM OTJCJIbHbIX HEPBHbIX BOJIOKOH B OCHOBHOM Be- 
mecTBe Xpallla pacnomaraerca HenocpeAcTBeHHO Me@xKy ero KieTKamu. J[pyrue 
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HePBHBbIe BOJIOKHA VM CTBOJIMKH HLYT B COCAMHHTeCIbHOTKAHHbIX KaHaJIbllax, Mpo- 
HM3bIBalollldX XPAIMeBbIe MJIaCTHHKH. J 

B MOBepXHOCTHBIX CJIOAX OCHOBHOFO BeULeCTBA XPALLEBbIX MJIaCTHHOK OpOH-4) 
XOB COOaK BCTPeyaIOTCA HePBHble CTBOJIMKM PasMUHOrO KamHOpa. OHM Hepedkoy 
MIPOCeKUBAIOTCA Ha 3HAUMTeJIbHOM MPpOTH2KCHHH, HECKOJIbKO H3BUBAaIOTCA MO}! 
cBoemMy xoy u oOpasyroT cnuereHunA. MHorfa HaOmofaeTca JeeHHe 9THX HEPB- 
HbIX CTBOJHKOB. Hekoropble OTBETBJICHHA Pa3eMBLUIAXCA CTBOJIMKOB, HEMHOFO}) 
yIrsIyYOMBLIMCb B OCHOBHOE BelllecTBO Xpsllla, MOryT 3aTeM yrooOpa3Ho MoBopa-|i 
UHBaTb K MIOBePXHOCTHBIM CJIOAM €FO, BbIXOA 3a peebl XPALWLEBOH MacTHH- 
KH. OHH MpociexKUBaIOTCA JaleKO B MOACIH3UCTOM CJ10e HIM B COCRMHATEJIbHO- 
TKAaHHBIX MpocohwkaxX MexKy MbBIMeUHBIMA TydKaMH TwakKOH MyCKyaTypbli) 
OpoOH xos. 

B rayOokux cOAX OCHOBHOrO BelllecTBa XPAIMeBbIX MIaCTHHOK, Henocpeyl- 
CTBCEHHO M@XKly eFO KJIeTKaMH, MPOXOAAT TOJIbKO TOHKHe HePBHble CTBOJIMKH,| 
HepeAko CocTOAIHe H3 JByX HePBHbIX BOJIOKOH, H OJHHOUHbIe HEPBHble BOJIOK- 
Ha, OObI4HO TOHKOrO KamHOpa (puc. 2). IlocneqHHue Ha pa3HbIX yYPOBHAX OCHOB- 
HOrO BellleCTBa MPpOXOAAT 3ur3arooOpa3Ho Mexy ero KleTkamu. B rayOoKux4 
COAX XPAILEBbIX MIACTHHOK BCTpeualoTcA HW eNAUMeCcA HEPBHbIe BOJIOKOHLA. 
Ha puc. 3 noka3aHO TOHKOe HEPBHOe BOJIOKHO, Pa3sAeMBUIeecaA NO yrvioM Ha! 
ypa Oomee TOHKHX. Ha mectTe ero JeeHHA BUHa WacTHHKa TpeyroubHou cpop- 
MbI. OJHa TEPMHHasIbHaA BeTOUKA JOCTHraeT HAaXPALLHHIUbl; B HEH OHA 3ur3a- 
rooOpa3Ho MpOxoOHT HeEKOTOPOe PaccTOAHHe HM BO3BPalllaeTcaA OOPaTHO B OCHOB- 
Hoe BelllecTBo xpslla. [pyrad BeTBb yXOJNT 3a Mpelerbl XpAleBOH M1acTHHKH 
WM MpOCJe*KUBaeTCA JasleKO B MOMCIM3MCTOM CuJlOe. 

TouKve HepBHbIe BOJIOKHa B OCHOBHOM belllecTBe Xpxllla He BCerga HAYT 
OJMHOUHO,— HHOra UX COMPOBOXKAaloT BIVIOTHY1O HLYULHe elle Gosee TOHKHE BO- 
JIOKOHIMAa, KOTOpble OOLMHO OleqHee HMUperHupylorea. Takue mapHble BOJOKHAa 
HaMOMHHAalOT MHKPOMYUKH, OMMCAaHHble B Hybie 3yOa (°*). 

B KPyMHbIX XPALeBbIX MIACTHHKaX BCTPeyalOTCA COeAMHUTEIbHOTKaHHBIe 
KaHaJIbI[bI, NOMOOHbIe TEM, KOTOPbIe ONMCAaHbI B XpAWaX HOCOBOM MeperoposxKu 
MW Tpaxen (1). Onn OObMHO NPOHUSbIBaIOT UX TOLULY HW UAyT Ooulee HIM MeHee IIps- 
MOJIMHeHHO. B sTHxX COCAMHHTeIbHOTKaHHBIX KaHaJIblax, KaK B KaOese, pacmo- 
WararoTcdA WIM OMHOUHbIe HEPBHbIe BOJIOKHA, WIM HEPBHbIe CTBOJIMKH (puc. 4a). 
IIpoHukaHue HepBHBIX BOJIOKOH H3 KaHaJIbILeB B OCHOBHOe BelllecTBO xpslla He 
OblI0 OOHAPyxKeHoO. Berpeyaiorca Tak»xKe COCYMHCTO-HeEpBHbIe KaHaJIbUbI, B KO- 
TOPIX KPOM€ HEPBHBIX BOJIOKOH WJM CTBOJIMKOB HaXOJATCA WM KPOBeHOCHBIe Co- 
cyfpl (puc. 46). B Hux HepBHbIe CTBOJIMKH WIM OTJeIbHbIC HEPBHbIe BOJIOKHA 
pacnoslaraioTca NapaJiebHO KPOBeHOCHOMY cocyy WM HAyT Mexky cTeHKon 
mocwleqHero HW CTeEHKOH COCAMHUTeIbHOTKAHHOrO KaHaibila. 

M3 npuBesenubix aHHbIX BUHO, YTO He TOMBKO HaXPAULHMWa, HO H OCHOB- 
HOE BeWLECTBO XPALMEBHIX TIaCTHHOK OPOHXOB coOakKU COJepXKUT JOBObHO MHO= 
TO He€PBHBIX BOJIOKOH. UacTb U3 HUX pacnosaraeTcA HeMOCpeACTBEHHO B OCHOB- 
HOM BelllecTBe Xpsllla, re HEKOTOPble BOJOKHA JeNATCA JO TEPMHHAJIbHBIX Pas- 
BeTBIeHHH. [[pyrad — HaxoJMTCA B COCAMHMTeIbHOTKAHHEIX KaHasbllax, mpo- 
HMSbIBaIOWHX TOJIUMLY XPAULeBbIX MIaCTHHOK. 


VucTuTyT SKCMepHMeHTaJIbHOM MeQMIMHBI Ilocrynusto 
Akajlemuu MequlimHcKux HaykK CCCP 25 IV 1959 


Hayuno-nccmeqopateibcKan ma6opaTopua 
Munuctepctsa 3qpanooxpanenua BCCP 


UMTHPOBAHHAS JIMTEPATYPA 


PE MeSta. 3 56 1 Ae Apx. anat., ructou. u amMO6pnon.,21, Ne 3, 327 (1939) .2 Ptemysl 
Polaéek, Ceskosl. morfol., 3 (1955). *I1. A. TepxKe, Bonpocst abate u Pines 
rau, 3, Tp. Mucr. sxcn. mex, AH JlarsCCP, 17 (1958). 
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ic, 1, CKoMe€HHe HEPBHBIX KJeTOK B HaXpAULHMMe 
JALLEBOH MacCTHHKH OpoHxa y coOaku. Buabuos- 
“i — Tpoc B mogqudukauHu PaccKka3soBol. Ox. 10, 


06. 40x 


Puc. 2. TouKkwe HepBHBbIe CTBO- 

JIMKH B OCHOBHOM  BeliecTBe 

xpauja. Buaapmosckuit — Tpoc 

B MoquduKauHH PaccKa3oBoil. 
Ox. 15, 06. 40X 


JUAN, rv. 128, Ne 2, Cxaaquesa 


Pue. 3. Jlenameecx HepBHOe BOMOKHO B 

TOME XPAWeBOH  WacTHHKM OpoHxa y 

co6aku. Busbuiopckult — Tpoc Bp Mogqu@uka- 
uuu Pacckasopon. Ox. 10, 06. 40X 


Puc. 4. Heppuoe BoOKHO B CO€JHHUTeJIbHO- 
TKAHHOM KaHaablle (a) HM COCyAMCTO-HepBHBIt 
Kaname (6) B TONUe XpaueBoit mMnacTHHKH 
Opouxa coOaku. BunapwoscKuh —- Tpoc B 
MoyucpuKauan Paccka3opol. Ox. 10, 06. 40 


| f 


Aoxnagn Akayemun nayr CCCP 
1959. Tom 128, N 2 


FEHETHKA 


}O. A. KEPKUWC, TF. M. POHHYEBCKAS u 10. M. PYKABHLUHAKOB 


O WLMTOFEHETHYECKOM JEMCTBUM MAJIbIX 103 
MOHMS3SMPYFOWIEN PAXAWMAUWLMM Y MJIEKOMMTAFOLUAX 


(ITpedcmaeaexHo axademuxom H. H. Ill maaveaysexom 28 V 1959) 


Bonpoc 0 AelicTBHH MaJIbIX 03 HOHM3HpYlolleli pakualuu Ha HacweycTBeH- 
lOCTb BbICWIHX OPFaHH3MOB, BKIIOYaH YeOBeKa, WpHoOperaer sce Ooubiee 
HayeHne. 

Ilebi10 HacToAero HcceOBaHHA ABIAeETCA yCTaHOBsJeHHe rlyOHHbI H3Me- 
(eH, MPOMCXOAALIMX B XPOMOCOMHOM anmapate pH Bo3felicTBHN MaJIbIX 03 
\CHTTEHOBCKHX JIy¥eH Ha NOJIOBbIeC KJIETKH MOPCKOH CBHHKH. V3 o6ilero uncua 
OSHHKAIOWMX MOX BIMAHHeM paflMallMM Pa3JIM4HbIX THNOB H3MeHeHHH Hacyrel- 
TBCHHOLO allMapata 3Ha4HTeJIbHY!0 JOJO COCTABJIAIOT XPOMOCOMHBIe MepecTpou- 
H. B HacTOAleM McCIeOBaHHH B KavecTBe KpHTepua 3:pMeKTHBHOCTH MaJIbIX 
(03 pajlMallMM MPHHATA YacTOTa BO3HHKHOBeCHHA XPOMOCOMHBbIX MepecTpoeK B 
TlepMaTOroHHAX. BpipaxkeHHeM XPOMOCOMHBIX M€peCTPOCK ABMAIOTCA MOCTEI H 
)parMeHTLI XPOMOCOM, YUHTHIBAeMbIe B aHactbasaX MHTO3OB. 

IIpu BpOope Ao3bt Wa OOMYYeHUA ABTOPbI PYKOBOACTBOBAJIUCh %KEeMaTeMbHO- 
TbIO YCTAHOBHTb BO3MOXKHYIO MHHUMAJIbHY!O 9PPeKTHBHY!IO Wo3y. B HacTosulen 
ya6oTe UCCIIELOBaH WHTOMOTHYeCKHH 3dekT AoO3bI B 4 r. 

JA OMbITOB UCNOb3OBaJIHCb MOJOAbIC NOJOBO3PeJIble C2MIULbI MOPCKHX CBH- 
iok. )KUBOTHbIe OOY4aIUCb B KAPTOHHbIX KOpoOKax annapatom YPJI-110 K-4 
Ipu Hanps*Kennn 80 KB, cule TOKa 4 Ma, C aIIOMHHHeEBBIM (PHJIBTpoM | MM, Ha 
yaccTosHUH 85 cM OT aHTHKaTONA. JL HTeIbHOCTh OCBELLEHHA COCTABIAIIA IPH ITHX 
yemoBuax 60 cek. Jlo3uMeTPHA MpOM3BOMNAaACb C MOMOLIbIO KOHJeCHCaTOPHbIX 
jo3sumerpos KVM JI-1 wu JIK3-1, nokasaHua KOTOpbIx Oplwin UeEHTMUHEIMH. I leper 
)GYIeHHEM KaxKON PpylMbl RKMBOTHBIX PusuYecKaA Osa paduallun Ha NOBepxX- 
{OCTH Tela 2XHMBOTHOFO H3Mepauacb 10 pas. OTKOHEHHA BapMaHTa H3MepeHHH Ha 
)ASHBIX KaMePpax JO3MMeTPa BCera OKABbIBAJIMCb 3a TpeesaMH TOUHOCTH JO- 
suMetpa KVJI-1, cocrapastoujeh — 0,02 r. []papunbHocth rpakyHpoBKH WKaJIbI 
ipHOopa HemocpescTBeHHO Mepe u3MepeHHAMM TpOBepsAacb STaoHOM. Jia 
OJIbIMeH YBePpeCHHOCTH B HACHTHYHOCTH 103, NOJIYYCHHBIX PaSHbIMH %KMBOTHBIME, 
‘BHHKM OOY4aIUCb OJHOBPeMeHHO M10 YeTHIpe. 

CemMeHHUKH (PUKCHPOBaIMCh 2KuAKOcTHIO Kapuya yepes 1; 3; 6; 30 u 60 cy- 
‘ok Tlocule O6yyeHHuA. Okpacka MpPOH3BOLMAaCb YKCYCHOKMCJIbIM KapMHHOM M0 
verony Ilatiurepa. [ua kaxkfloro cpoka (bukcalluu Opasocb 10 OAHOMy CeMeHHH- 
Ky OT JBYyX XKMBOTHBIX. JLIa NOJTyYeHHA KOHTPOMbHOTO MaTepuasa OblO Mpo- 
yepHpoBaHo nATb cBuHOK. Ilo Kaxyomy cpoky (uKcalluu UCCeAOBAaIOCb OT 
r no 1000 aHacba3 uM paHHUX Telodas, Tak Kak BOSHMKalollve NO] BJIMAHHeM 
ajiMallMH XPOMOCOMHBIe MepecTpoliku OCcOOeHHO JIerKO HM OTYETMBO OOHAPyXKH- 
salOTCA Ha 3THX cTaquAx MuTO3a. Bo u3s6exaHHe CyObeKTHBHBIX OWMOOK Mp 
IpocMOTpe MaTepHasa NoscueT MHTOSOB Ha BCeX MpenapaTax MPpOHSBOAMICA MBY- 
AA JIMWaMu. 
 PesynprTrath ucceneqopanusn. Mecneqopanbl cemeHHUKN OT 
20 2%KMBOTHBIX, OOJYYCHHBIX O30 4 r. B KavecTBe KOHTPOJIA HCNOMb3OBaHO NAT 
“CMCHHHKOB OT ATH XKMBOTHBIX, MpWYeM YeTbIPe H3 HUX Noce NOMHOFO BbIsLO- 
OBJICHHA OT OMHOCTOPOHHeli KacTpaluH ObwIH MosBeprHyTH! OOMyYeHHIO H 
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MCCJIeLOBaJIHCb B ONBITHBIX CepHAx. TaKkHM OOpa30M, 9TH YeTHIPe CBMHKU CJLyKH- 
JIM HCaIbHbIM KOHTPpOsIeM, TaK KaK YaCTOTbI XPOMOCOMHBIX MepecTpoeK B HOPMe 
VW nocwle BO3LeHCTBUA Paluallvu OblwiH B ITOM C/ly4ae H3y4eHbI Ha OHUX H TeX Ke 
2KHBOTHBIX. 

Kak BugHo u3 Ta6. 1, B HOpMe y MOPCKHX CBHHOK YacTOTa H3MCHCHHbIX aHa- 
(bas cocraBaser B cpeqHem 0,88% (c KomeOaHHAMHM Y OTJCIbHbIX XKHBOTHBIX OT 
0,6 no 1,4%). HanOonee uacro BcTpevaiorca aHada3bl C EMMHHMYHbIMH XPOMOCOM- 
HbIMH MocTamu (puc. la, 6), MH- 
TO3bI C HeCKOJIbBKHMH XPOMOCOM- 
CooTHoiieHve HOPMAJIbHBIX H H3MC€HCHHBIX HbIMH MOCTAaMH Kpalue peAKH, 

aHada3 B CNepMaTOrOHHAX CBHHOK alledTpuueckux (parMeHToB cpe- 


Ta6auna 1 


: 8 oy luneadmenciae te Ne Tu 2556 mpocMoTpeHHbIx KOHT- 
Re | o.,| g& | myx anahas | £29 |ed., PpOMbHbIX aHacba3 OOHapyxKeHO He 
of | Sael om |. .,1 ~| 22 |Oree 
Re | 75etes |g s/o €] ES jal§ Opin0 HH OfHOTO. 
ee | Soe) Se | Bee e268 | oa ces Ta6u. 1 mnoKa3bIBaeT, 4TO B 
) * 
6° | Se | $s | o8$| cEZ| os S82  peppete 3 cyToK nocue oOny4eHHA 
mo30oH B 4 r B cCmepMaTOrOHHAX 
KouTpoabuble KUBOTHEIE MOPCKOM CBHHKM BO3HHKaeT CBBI- 
0 
ute 11% xpoMocoMHBIX MepecTpoek 
Je 2556 '(2592.] 22 | 2 | ae Foes P pect pO 


pH 9TOM BeCbMa CyLecTBeHHO, 
O6OmyueHHbe KNBOTHHE 4TO 3TH HapylleHHA VIMTeIbHO 
{-e | 864) 765) 78 | 10 | 44 144,4  COXpaHsiorca, u MaKe yepes 60 
3-u | 997] 914 | 90 | 13 | — |40,3  cCyTOK nocje mwy4yeBoro Bo3eHCcT- 
OH |) L029) O88) 20 — | 9,5 Bua YucCIO MX cocTaBlaAeT Oowee 
as rae ae he ap f : 5%, TO BeCbMa 3HaYHTeIbHO 
ree - MIpeBbILaeT COOTBETCTBYIOULY!O Be-| 
JMUMHY B KOHTposte (0,88%). HanGomee uacTrbiIM THMOM HapyllleHua XpoMo- 
COMHOTO allllapaTa ABJIAIOTCA Pa3PLIBLI XPOMOCOM, MPHBOAAMIMe K OOpas0BaHHO 
XPOMOCOMHBIX HM XPOMATHHBIX MOCTOB (puc. la, 6, 2). Adora o,HOBpeMeHHO Mpo- 
UCXOJMT OOpas0BaHHe alleHTPH4YeCKUX (pparMeHTOB XpomocoM (puc. le). Pexe o6- 
pa3yloTca xpoMaTHyuple MocTs!. Hapayy c OMMHOUHBIMH MOCTaMH acTO BcTpe- 
YalOTCA MHOKECTBEHHbIe MOCTHI — Jo 4 wu Gomee B OMHOH aHacba3ze (puc. 10). 
Takue MHOXKecTBeHHbIe MOCTbI CBUeTeMbCTBYIOT O TuIyOOKHX MU, MO-BAAMMOMY, 
JleTaIbHbIX JIA KJeTKM HapyileHHAX AepHoro ammapata, BcwefcTBMe 4ero OHH 
AcuesaloT Yepe3 KOPOTKHe CPOKN Mocse oOMyyeHUA. 

HsnoxenHblli Bbillle MaTepHal CBHJeTebCTByeT O HaIM4MH BEICOKO 4yB- 
CTBHTeJIbHOCTH XPOMOCOMHOYPO almapaTa MOPCKHX CBHHOK K PeHTTeHOBCKHM Jly- 
yam. Murepecuo oTmerntTb, 4ToO, M0 AaHHbim Aungpeyca (1), MopcKaa CBHHKa AB- 
JIfeTCA HavOOJlee UYBCTBHTeCIbHOM, NO cpaBHeHwio C ApyruMu rppisyHamy, 
M K O4YeCHb BbICOKHM 034M PeCHTIeHOBLIX My4eH, MOPAAKa WeCATKOB THICAY 
PpeHTIeHoB. 

Kak 9To BuHO u3 TaOn. 1, 3Ha4uNTebHOe YMCMO TAKHX MepecrpoeK MOxKeT 
ObITb OOHApy*Keno Jake uepes 2 mec. mocme oOmyuenua. IT. T. Tuuaxosn ua 
M. A. Apcenbera (?) o6Hapy2KuiM XPOMOCOMHBIe MepecTPoliKU B MOMOBBIX KeT- 
Kax OOe3bAH Yepes WBa Toa nocwe BosecrBua paquawuu. Hania anHpte mo- 
Ka3bIBaloT, YTO Y MOPCKMX CBHHOK Hapyileduad, BOSHUKaIO Me Moce OOy4eHHA 
034M B HECKOJIbKO PeHTTeHOB, MOryT COXPaHATbCA Ha 3HAYMTeIbHYIO 4aCTb 
nepHoa nomoBol akTuBHocTn. Ilo RanHpim TaHakosa u Apcenbesoi, u3yuaBuiux 
PaJMOUYBCTBUTeIbHOCTb NOMOBBIX KMeCTOK O6e3bAH HM MbIMeH K 03am 150 uv 400 r, 
HaCJI€CTBCHHbIC CTPYKTYPbl y OOCSbAHLI 3HAYHTEIbHO YYBCTBUTeIbHee K palua- 
MH, 4YeM y ble. [lo TaHHbIM 3THX ABTOPOB, Y OAHOM U3 OOe3baH, OOy4eH- 
HbIX o30H 400 r, Ha 11 genb nocue Bo3felicrBud OnI0 OOHapyxeHO 13,94% 
M0 JIOBbIX KJI€ETOK C XPOMOCOMHbIMH MepecTpoHKaMu, T. €. MPHMepHoO TaKoe 2Ke 
KOJIHMYECTBO, KOTOPOe ObIIO OOHAPy2%KeHO HAMM y MOPCKOli CBHHKH MpH Boszelt- 
cTBuM SHeprved B 4 r (11,4% B 1 cyrKH mocae OOy4enua, 10,3% Ha 3 cyTKH UH 
9,5% Ha 6 cyTKu). Sto noKa3pIBaeT, UTO LuTOreHeTHUecKad PaMOUyBCTBUTeIb- 
OER MOPCKUX CBHHOK BO MHOFO pa3 MpeBbllllaeT TaKOBYy10 O6e3baH (Macaca nuc- 
eata). 
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Puc. 1. Xpomocomuble MepecTpoHkH B cilepMaTOrOHHsAX 

MOPCKOM CBHHKH, O6/lyueHHOH o3s0H 4 1. a, 6 — ofMHOU- 

HBIi XPOMOCOMHBI MOCT; 6— @parMeHTallHa XpoOMOCcoM; 

2@— XpOMaTHJHbIH MOCT; 0 — MHO?KeCTBEHHbIC XPOMOCOMHBIC 
mocthl. 1750X 


JUAH, tT. 128, Ne 2, Kepkuc, Ponuyesckas, PykaBuiuHHKOB 


— 


Takum o6pa3oM, BeCbMa BePpOATHO CyllecTBOBaHHe 3Ha4HTeMbHEIX pa3JH- 
HM B IWMTOreHeTHYeCKOH PalHOUYBCTBUTeEMbHOCTH Y Pa3HbIX BHJOB MJIeCKOTIN- 
louwx. BeiaBieHHad HaMH MCKJNOYMTebHO BbICOKad WuToreHeruuecKasl pa- 
HOUYBCTBHTCJIbHOCTbh MOPCKOH CBHHKH K MaJIbIM 034M XOpOlO cormacyerca Cc 
uuHbIMH Angpeyca (') 0 cpaBHHTebHOli paMouyBCTBHTeMbHOCTH pbI3yHOB 
‘BbICOKHM 03aM. Bce 9TH PakTbI TOBOPAT O TOM, YTO IuTOreHeTH4eCKHH 9(p- 
2KT PaHalHU 3aBUCHT He TOMbKO OT BeHUHHbI AO3bI, HO HM OT PUsHOsOruYeCc- 
ix ocoOeHHOcTel OOs1y4yaemoro opraHusa (8, 4). 
- Ucnonp3ya qanupie T. YT. Tunaxopa u M. A. Apcenpesoli (7), H. I]. Ly6u- 
in (°) MepecMoTped BOMpoc O BeMUNHE AOsbl MOHUSUPYlIONMeH sHeprun, yIBau- 
OUleH “YaCTOTY MyTallHli y YeNOBeKa, H YTOUHMI reHeTHYecKUl adcbeKT MOBBI- 
eHUA (OHA paqMOaKTHBHOCTH Ha Semue; B MepBy!O OVepeb OT MCMbITAHHH Aep- 
oro opyxkusa. Marepnaiibl; noulyYeHHble B HaCTOAULeM uCCeLOBaHHU, TpeOy1oT 
ASBEPTHIBAHHA paOoT Aa Oomee eTambHOrOo UM3yYeHHA paMouyBCTBUTeb- 
ICTH HACJIEACTBEHHBIX CTPYKTYP WeNOBeKa. OAHAM 3 BO3MOXKHDIX IlyTeH B ITOM 
AMIPAaBJICHHH MOKeT ABHTbCA KaueCTBEHHbIM WM KOJIMYECTBEHHbIM aHaH3 10- 
IeCTBHA OT BOSeCHCTBHA HOHH3HPYIOULHX V3nyueHHH Ha Apa KJIETOK B 
yIbTYpax TKaHeH 4eslOBeKa. 


VWuctutyT WHToNorHH HW reneTHKu Tloctynuso 
GuOupcKoro oTfenenua} 17 III 1959 
Akajemun HayK CCCP 


HWHTHPOBAHHAS] JIMTEPATYPA 


1H, L. Andrews, Radiation Res.,9,4(1958). *F. Tl. Tuusaxkos, M. A. Ap- 
erp.e Ba. AH, 122) No 2) 589) (1958), 2 IO, Ao Kepemc, Yicm. copp., Ovo, 12,01, 
(3 (1940). 4H. Tl. Ly6uuuu, Bor. xypu., 21, 8, 1093 (1958). 5 H. Il. Dy6ua- 
uu, JLAH, 122, Ne 4, 713 (1958). 
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Jloxaamps1 Axagemun nayk CCCP 
1959. Tom 128, Ne 2 


BHODU3HK A} 


®. JI. JIEMTEC 


BJIAAHWME AJIb®A-H3JIYYEHHA HA NPOJIANPEPATHBHY!0 
®YHKUMIO ITM AEPMHCA 


(IT pedcmaeaeno akademuxom A. H. Baxyaesoim 15 IV 1959) 


1953 r. B. T. Tapuma u M, A. 3axapbesckaa(*) BoepBble noKa3aiH | 
YTO SIMTeIMU, CTHMYJIMPOBaHHBI kK mpomMdepallMu, OKa3bIBaeTCA Kak Obl HE 
UYBCTBUTEIbHbIM K JeHCTBHIO BbICOKUX 03 PCHTTEHOBCKOTO H3JIyYeHHA HW OOHA: 
Py2XKHBaeT BbIPAKeHHY!IO NpomHpepalulo MPH OTCYTCTBHM XapaKTePHbIX JMCTPO- 
(buuecKHX U3MeHeHHH. OnbiTbl STHX ABTOPOB MPOBOAMJIMCh Ha KOKeE yllleH KPOJIE-| 
KoB. Jlo3bl peHTTeHOBCKOrO H3yYeHHA KONeOamucb oT 1800 go 3600 r, B kaye} 
CTBe CTHMYJIATOPOB Npomudepalluu snudepMuca UCHOMb3OBAaNICA KpacuTeNb Wap-| 
NaXpOT, BBOJMBIIMHCA MO], KORY B HaCbILeCHHOM PacTBope. 

Jjanupie Tapumua u 3axapbeBcKol BbI3BaIH OOOH MHTepec UCCeLOBa- 
Teel. OHH OKa3aiucb MpoTuBopeyaluMu 3akoHy Beproube u Tpu6ouzo (2°), 
COrlacHO KOTOPOMy TKaHH C BbIPa%KeHHbIMH MpomM@epaTHBHbIMH TeHJeCHILHAMH 
ABJIAIOTCH OCOOO UYBCTBUTEJIbHBIMH K JleHCTBHIO HOHM3HMPylollero U3 y4eHUA, 
Tak UTO JyYeBOe NOBPexXMeHHe B HHX Pa3sBHBaeTCA C OOMbUIOH HHTCHCHBHOCTHIO,| 
JI. B. ®ynurretin (7, *), 3. UW. Kptoxosa (4, °), HW. ®. T]pmxusoilir (°) u ap. no-| 
BTOPHJIH 9TH SKCICPHMEHTH!, HCMOIb30BaB B KaYeCTBE CTHMYJIATOPOB mposmude- 
palluu SIMAepMuCa SKCTPAKT HadrasaHcCKOH HeTH, O30KePHT, KeNTHIH Napaduy 
wu jipyrve BeulectBa. B pe3yibTaTe STHX HCCHeAOBaHHH ObIIM NOATBepxK eHub 
WM YTOUHeHbI JaHHble apuimHa uv Saxapbesckol. [lomyueHHple HMH 3aKOHOMepHO- 
CTH OKa3aJIMCb JCHCTBHTeIbHBIMH TaKKe IA Y-H3NYeHHA palMOakTHBHOrC 
KOOaJIbTa HM B-H3IYUeHHA pafMOaKTHBHBIX (bocdopa u cTpoHuMa. B cBa3su ¢ 
9THM IIpejCTaBJIAJIO HHTepeC BbIACHHTb, KaK JeHCTBYe€T B aHaJIOTMUHbIX ycJo- 
BUAX a&-H3tyueHHe. Ilo copery npod. JI. B. Dynwiretinva Hamu Oplio0 nocTaB- 
JIGHO COOTBETCTBYIOMee SKCNEPHMEeHTaJIbHOe UCCJIeEOBRaHNe. 

OnbiTbl IpoBoqusucb Ha 17 KpomHKax Becom 2,0—2,5 Kr, KOTOPbIM Ha Bb 
CTpW2KeHHY!0 KOXAY B OOMACTH CNHHbI HaKMAaLbIBaAIHCb OJHOKPaTHO Tak Ha3biBae- 
Mble PaMOaKkTMBHble MOBASKU, COMep*Kallue NPOAYKTbI pacnaya TOpoHa — TO- 
pu B, topul C, ropui C! wu toput C!. Oru pagnoakTMBHble H30TONBI ucHy- 
CKaloT, MOMHMO a-nyuen, Take 6- WH Y-vIy4H, OMHakO NoscuuTaHo (*-°%), uTo 
OCHOBHYIO POJIb B HX JeEHCTBHM MIpawoT a-YUH, Ha JOO KOTOPHIX NPUXOLUTCA 
ooo 90% nornowlaemol TKAaHAMM SHeprum usty4eHus. Hamm mpemumectByto- 
mue padorsi (*°) noKasaIM, YTO M3OTOMbI, BXOAAUMe B CoCcTaB «palMoaKTUBHBbIX 
MOBA3OK», HE MIPOHHKAIOT B TKaHb KOXN, T. €. IPH 3TOM MMEET MECTO JINIIb BHEII- 
Hee oO yueHne. 

Ilopa3sku pa3Mepom 5,5 cM HakwJlalblBanuch Ha 20 uac. Komuuecrso nu30tona 
Ha allllIMKaTope KoseOaocb oT 0,06 Zo 6 wCu Ha | cm ?, uTo npuOmHxKeHHO CoOT- 
BETCTBY€T HHTerPaJIbHbIM NOPIOWeHHbIM 103aM us yueHHsA OT 340 Jo 28300r/pag. 
PKMBOTHEIM TIPOM3BOAMINCh OMONCHH KOH B OOMYYeHHBIX HM CHMMeTPHU- 
HbIX KOHTPOJIbHBIX yuacTKax. B revenue nepBol Heeru onbiTa Guoncun Space 
exKeHEBHO, B JaJIbHeHUIeM — OJHH pa3 B 3—4 pHa. Fuctomoruyeckoe uccaeno- 
BaHHe KO?KH IIPOBOJHOCb C MOMOL[bIO OKPacOK TeMaTOKCHJIMH-303HHOM, Ne 
Bau-lmsony, 2eme3HbImM remaToKcwimMHoM Teiigenrativa. Uactbh 2xuBOTHBIX 
3a0uBaJlacb B CpoKH OT | ZHA ONbITa Jo 3—4 mec. mocye ero Hauanac MOCJIeLy10- 
UMM THCTOJIOTHYCCKUM HCCIeqOBaHHeM KOXKM WH BHYTPeHHUX OpraHos. 
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Puce. 1. a— Paspactanve smufepMuca H cbommMKy- 

JAPHOPO SMMTeEIHA IPH CTHMYAWMA UX Mpodepauun. 

BuyuO 3HauHTeIbHOe YTOMMeHHe COA SITMAepMuca. 
Ox. 7, 06. 8X; 6 — To xe 


Puc. 2. Bypuoe pa3puTue syyenoro moppexkseHuA 

B @-OOJlYYCHHOM HM CTHMYJIMpOBaHHOM 9IIMepMuce. 

Bugubl peskad JHCKOMMveKcalluA HM MOmMMOpdu3M 

Ke€TOK SIMAepMHCca, KapTHHbI HaOyxXaHHA HM MMKHO3a 
afep u T. J. 


JLAH, T, 128, No 2, Jletirec 


I CepHA ONBITOB, NpoBeeHHad Ha 8 KPOJIMKAaX, CTABHJIa WeJIbIO BbIACHUTb 
BOSCHCTBHE &-H3/IyYeCHHA Ha y2Ke PasBHBIleecA paspacranue anuyepmuca. C 
STOH WesbIO BbICTPH2KeHHAA KOMKA CMA3bIBaIACb OMHOKPaTHO WM DByKpaTHo: 
HECKOJIBKUMH KallIAMH CNMPTOBOTO 9KCTpakTa Had*prasiaHa, nocse vero yxKe Ha 
CeLYIOWMH ZeHb MOXKHO ObwWIO BHAETh PasBUTHe SKCCYAaluN B LepMe Hu Hayao 
paspacTaHua anMyepmMuca u CouwIMKyIApHOrO anMTeIMA. Buoncnu, B3ATHIC B 
TeyeHHe NepBOH HefeM ONbITa, NOKa3sbIBaIH Mporpeccupytoulee yrTommenue 
STIMJepMHCa C YBEMMYeCHHEM YHCa KJIeETOUHbIX PpxAOB Jo 10—12 (Bmecto 4—5 B 
HOpMe), OOHIHE MHTO3OB B 6a3a/IbHOM HM IWIMNOBHHOM Cle, 3HAUHTeIbHBIM akaH- 
TO3 H rpaHyJle3, NOBBILIeHHOe OPOTOBeHHe, MOBbILICHHe THHKTOPHAaJIbHbIX CBOMCTE. 
-poroporo pelllecTBa. Paspacranue u BHeZpeHHe B flepMy TxxKeli PonmHKyIAp- 
HOrO SNMTeIHA WM MeTalla3HA BO MHOFOCJIOHHbIH MIOCKHH SMMTeIMH CaJIbHbIXx 
Kee3 IPHBOAMNIM K COPa3s0BaHHO CBOeEOOPa3HbIX KHCT, 3alOJIHCHHbIX POFOBbIMH 
maccamu (puc. 1). Oru u3MeHeHUA sTMTeIMA (MOLpoOHKO onucaHHple JI. B. Oyu- 
mTeHHoM u 3. V1. Kproxonoii) npodomkanucb B TeyeHue 5—6 Helleb, Mocse 4e- 
‘TO, KaK N0Ka3a/lO H3y4¥eHHe KOK O KOHTPOJIbHBIX KPOJHKOB, COM smu yepMuca 
MOCTeNe€HHO HCTOHYAJICA 3a CU€T YMCHbIUICHHA MHUTOTHYCCKOH AKTHBHOCTH KJIeETOK 
6a3aIbHOrO HW HMXKHEFO OTJea WIMNOBHAHOFO COeB M YCHJICHHOrO OTTOPxKeHHA 
poropbix Macc. K sTomy Ke BpeMeHH MPOHCXOAHIO 3HaYHTebHOe YMeHbINeHHe 
BOCHAaJHTeIbHOH HHDUIbTpauuU B Jepme. 

OnbITHBIM 2KMBOTHBIM Ha BBICOTe PasBUTHA BOCMAaIMTeMbHOTO paspacraHusa 
suugepmuca (1 HeqemA mocae CMa3bIBaHHA) MPOBOAMMOCb OAHOKPaTHOe -O6.y- 
yeHHe. 2 2*KMBOTHBIX, NOJYYHBUIMX MHTerpabHy!oO NOrMOWeHHy!0 Josy 340 r/pan, 
a TakxKe 2 3 3 XXHBOTHBIX, NOJYYMBIIHX MHTerpasbHylO MOFOMleHHY!O Nosy 
1700 r/pagq, He noka3anu OTIMUNE B TeUeHHH paspacTraHUli 9nMepMuca NO cpaB- 
-HeHH10 C KOHTpoviem. Y OJHOFO H3 KPOJHKOB, NOJYYMBIIMX WHTerpasbHy!o Mo- 
TulomeHHyt0 Wo3y 1700 r/pag, uepes 3—4 HA Tocae OOyYeHHA B PacliiiMpeHHOM 
-IWMMOBHHOM cyloe, Ha raryOuHe 40—60 p, BUAHDI Obl Ha OTJEbHbIX y"aCTKaXx 
HaOyXUlHe MOBBILIeHHO CBETJIbIC KJI€ETKH C IKCIEHTPHYeECKH PacNOJIOXKeHHbIM AJ- 
POM H O4eHb KPYNHbIM AQppiuKoM. Uepe3s 6—7 Hel nocule OO y4eHHA B WINNO- 
BHAHOM CJIO€ OTYETIINBEe OTMEUAJICA NOJMMOPUu3M Aep, BHAHbI OblWIn eqHHuY- 
Hble THPaHTCKHe KJI€ETKH C YPO/JIMBbIM THMePpXPOMHbIM MONepeyHO pacnosio*Kex- 
_HbIM apo. B Oomee no3qHHe CPOKH ONMbITa STH H3MECHEHHA OBI BbIPaKeHbI Ca- 
6ee, TAK 4YTO Yepe3 2 HEeMeH Mocue OOMYYeHHA SIMAePpMUC OMbITHBIX XKUMBOTHDIX 
He OTJHUAJICA OT CTPOCHHA eFO B KOHTPoOue. 

) Ilpu uxTerpasbHOH NorsmolleHHOK Jose u3smyseHua 28300 r/pay 3 %xXMBOTHEIX 
Ha 2—4 7HM Nocne O6yYeHHA B INMMOBUAHOM csloe, Ha rryOuHe 40—60 p, Bu- 
eH Obl WpepbiBaroulMlica pA NomMMOpdHbIX HaOyXWWHX KJIeTOK, KOTOPbIe B Te- 
yeHHe MoOcseLyIOMUXx Heli neppolt HeflemwH mpHoOpeTaiH BUA ypoIMBEIX ruo- 
| HYUIMX KJIeTOK C MHOrOsepHocTbio HW ruraHTH3MoM sep. B To *e Bpema B Oa- 
3aJIbHOM Cyloe H TayOOKHX PxAaX WHNOBHAHOTO COA ABMeCHHM AucTpodun KJe- 
TOK He OTMe4AJIOCb, HMeNaCb OOIbIaA MHTOTHYECKaA AKTHBHOCTH, Tak YTO TOJI- 
“WWuHa 2NMJepMabHOrO CIOA MOUTH He OTMMYaacb OT KOHTPOJIbHOH. B Teyenne 
2 nellemm ruOHYyMMXxX KsIeTOK CTaHOBHJIOCb BCe MeHbille, a B JaJIbHeMIIeM UX He 
-ylapanocb oOHapyxuTb. Takum oOpa30M, pu «-oOulyYeHHH 9mMepMaJIbHbIXx 
‘paspacraHul B rmyOoKUXx COAX SMHAepMuCa, 3a CHET KOTOPbIX M NPOHCXONO 
B OCHOBHOM pa3MHOxKeHHe ero KeTOK, MOpdoOrM4YecKUX H3MeHeHM He OTMe- 
ueHo. KapTunpl 2ucrpodbuu uv durypbl maTosorMyecKoro esleHHA KJeTOK ObIIM 
oOnapyXKeHbI pH HanOoJIbIUMX MPHMeHEHHDIX 103aX JMib Ha riyOuHe 40—60 pu. 
(Oru jlawupie XOpowio cormacyrorcs c cbakTOM He3HauHTebHOH MpOHuKAaIoUlen 
/cmoco6HocTH &-Y4aCTHIL AIA MPOLYKTOB paciajla TOPOHA; NO HaluMM JaHHbIM, Av 
Ha mpoOera «-yacTull He mpeBbiiaer 90 wp. Bmecte c TeM, HaslM4ve ABIeHHH DH~ 
cTpoduu B 30He, JocTyNHOl elicTBuIO o-H3IyYeHHA, TOBOPHT MpOTHB pesn- 
CTeHTHOCTH mpomudepupyroulero snuTemHMA K elicTBHIO o-usyyeHua. Heodpry- 
“HBIM B 9TOM ONIbITe Ka3al0cb TO, YTO MaKCHMYM JucTpoduyeckuXx ABeHHH HaO- 
jojlasica He B cepefuHe 2 Heer Mocne OO YYeCHHA, KaK MBI NPHBbIKJIM BUCTb 
Ip BosfelicTBHH JaHHOTO U3iyYaTeIA Ha «MOKOALIMHCA» snuepMuc, a 
B Hauane 1 Heqenu. K BepoaTHOMy OObACHEHHIO STOIO (akTa MBI elle BEPHEMCA 
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Il cepua OMbITOB Kacasacb CTHMYJIAMMM PasMHOXKeHUA OOJYYeHHOTO SMMTe- 
JIMA, KOTOPad MPOHSBOLHIACh IPH MOMOUIM CMa3bIBaHHA KOMKM IKCTPaKTOM Ha(p- 
TajlaHa HemocpelcTBeHHO noce OOyUeHHA, a Takxe yepes 6 u 12 AHeH (Bcero 
9 2xMBOTHBIX). HawOouee MHTepecHble pesy/IbTaTbI ObWIM NOJTyYeHb! MpH CTHMY- 
IAW SIMLepMuca HemocpescTBeHHO NOCe OOYYeHHA MOFIOWLeEHHOH O30H 
28300 r/pan. IIpu stom oTMeuas0cb paHHee u OypHoe pasBHTHe MMCTpopun 9TH- 
ylepMuca, KoTOopad yxe Ha 2—4 HM MOCJe OOMyYeHUA WOcTHrIa MakCHMyMa 
(puc. 2). Ha done ocrpolt BocnamTebHOl peakWMH B epMe BULHO Opls0 CMJOLI- 
Hoe NOpaxkeHue SMMepMUcCa, KJICTKH KOTOPOrO B OOAacTH Oa3aIbHOTO MH IIMMO- 
BUHOFO C10eB ObWIM CIVIOMIb pesKO THMepTpOPupOBaHl, C HaOyXIMMH, a 3aTeM | 
TMKHOTHYHBIMM YpOLJIMBbIMH ApaMH, C MHOPOUHMCJeCHHBIMH THraHTCKUMA O]HO- 
AJepHbIMA MH MHOTOAepHbIMH KJeTKaMH. Ha sToM 9Tanme OMbITa HOPMaJIbHbIX 
MHTO30B B SITMepMUCe OTMETHTD He yaBasiocb. HaywHaa c 4—5 qHeli Mocue 00- 
JIYYCHUA B 6a3aJIbHOM CJI0e OTMe4aaCb BbIPaxKeHHAA MHTOTHYeECKAaA AKTHBHOCTH, 
a B MocJeLylolulue JHA — peskoe yTOsMeHHe COA SmuMepMuca C ObICTPbIM OT- | 
TOPXKeHHeM MacTa OOJYYeHHBIX THOHYWHX KNeTOK. Ha 2 uw JasbHeHlIMx Hese- 
JIAX OMbITA TONMMHA COM sMuepMuca NpHOHxKaIacb K TAKOBOM B KOHTpOUe, 
a ABJICHHH LUCTpocbun B HEM y2Ke He OOHapyxKuBaslocb. AHaJIOrMUHbIe H3MeHe- 
HUA B STIMepMuce HaGulOsaiuch M pH OOyYeHUM NornoueHHOK 2030H 1700 u 
340 r/pan, c TO pasHulei, uTO AUcTpoduaA ero He Oblla CNJIOMHON, a pelapalua 
sly4eBoro MOBpexKMeHHA HacTyMala yxKe B Hauase 2 HefeH (pH HaMMeHbIen 
IIpHMeHeHHOH J0o3e — Ha 8 jleHb). : 

Takum 06pa30M, B OTJIMUMe OT KapTHH, HaGuJOaeMbIX IPH OOyYeHHH TeMH | 
Ke JlO3aMH G-H3J1yYeHHA «MOKOAIeroca» SMuepMuca, B JaHHbIX OMbITaX OTMe- 
yasloch Ooulee OypHoe U Oovlee MaccoBoe Pa3BHTHe AucTpomuu smuyepmMuca, KO- 
TOPOe MPOABHJIOCh 3HaUHTeIbHO PpaHblile, YeEM B NOKOAMeHCA TKaHH (MaKCHMYM 
Ha 2—4, a He Ha 10—12 Hu OnbITa). Bmecte c Tem, ObICTpOe PasBUTHE PasMHO- 
XKCHHA SIMUTCIUA B Oa3aJIbHOM CJIOe BbISBAJIO YCKOPeHHOe OTTOPXKeHHe OOJYUEH- | 
HbIX KJI€TOK MH CMOcOOcTBOBaJIO NOHOH penapalluu JyueBoro MOBpexKeHHA. 

[Ipu cMaspipaHuu 9KCTpakTOMYHadralanckol HedTu yepes | HesemO nocae 
OOJYYCHHA CTHMYAUHA NPOM3BOLNIacb Ha (oHeE yxKe HMeEBLINXCA WucTpoduye- 
CKUX H3Me€HeHHH B BHJe HaOyXaHHA M BaKYOJIM3allHH B Oa3aJIbHOM cu10e, HaJH- 
YHA OTACIbHbIX TMPaHTCKUX *MMKHOTHYHBIX KJIeTOK, MblleoOpasHoro Hakorse- 
HHA MHPMeHTa B Oa3aJIbHOM amuepMuce. Ha culeqyioulult Ke eHb Mocse CTHMy- 
JIAWMH, OCOOCHHO IPH HHTerpabHOH Jose 28300 r/pan, B asmMepMuce pesko 
YBCJIMYHJIOCh YHCJIO MOBPeXKTCHHbIX KJICTOK, YTOJIMeCHHe IMUAePpMaJIbHOTO COA 
He BHIABIANIOCh. Ha 2—3 fenb nocse OG yYeHHA HapaAy c OOJIbINMM UMCJIOM PHO- | 
HYWHX MOJMMOpDHBIX THraHTCKHX KJIETOK y2KE€ MOXKHO ObIJIO OTMETHTb 3HAaUH- 
T@JIbHOe KOJIMYECTBO HOPMAJIbHbIX MUTO30B B Oa3aJIbHOM Cyl0e, a B NOCeLyIOUlNe 
HU — ObICTpoe pasBUTHe SITMepMaIbHOTO pa3spacTaHuA C YCKOPeHHBIM OTTOP- 
*KEHHEM COA paciafatomjuxca KieTOK. AHaorMuHEt adcbeKT BbISBasla CTHMY- 
JAWAA NpomMpep alu smuepmuca u Ha 12 WeHb MOcue OOY4eHUA, T. €. HMeIOCb 
ObicTpoe HM peskoe HapacTaHHe KOMMUECTBa THOHYUIMX KMeTOK HM (buryp Hempa- 
BHJIbHOrO KJ€TOUHOTO AeeHHA C MOCMELYIOWUM CTOJIb Ke OBICTPbIM paspacta- 
HHeM KJICTOK B Oa3aJIbHOM C/IO€ H YCKOPCHHBIM OTIWeyIMBaHHeM paciiaja. 

Takum o6pa3om, pu a-O6ly4eHHM KOXKU KPOMMKAa M MOCMeyroulel CTHMY- , 
JAMA Mpomnpepaluu smMsepMuca HacTynaiwoT, B MpOTHBOMOMOXKHOCTS TOMY 
4TO HME€CT MECTO IPH eHCTBUM APyrux BUJOB usyYeHUA, peskan MucTpodusa u 
HEKPOOHO3 OOMYYeCHHOFO SMTA, KOTOPHIe Goulee BLIPAXKEHBI, YeEM IPH OGY- 
YeHHH TEM Ke NO3AMH UM OTCYTCTBHH CTHMYJIAWHH, UM PasbIpEIBaIOTCA 3HauH- 
TeIbHO OpicTpee. Bmecte c TeM, CTHMYJIALMA Npomudepattuu O6syueHHOrO 3TH- | 
WepMHCa OKasbIBaeT Ha MOCeAHUH MONOKUTEMHOe BIMAHMe, YCKOPAA pemapa- 
IMi0 JIYYeBOrO NOBPexKeHUA. ITO OTKPhIBaeT MePCMeKTHBEI JeUeGHOTO HCHOWb-~ 
30BaHHA JaHHOFO MeTOJa IPH NOBPeKeCHUAX KOXMKU, BbISBAHHBIX O-H3/IyYeHHeM. 

Yem OObaACHAeTCH YCKOPeHHOe H HeOObIYHO OypHoe pasBUTHe JTyYeBOrO NO- 
BP@KeCHUA B CTHMYJIMPOBaHHOM K TposMdepattun smutrennu? Ilo-suqumomy, 
STO CBA3AHO C TEM, YTO, BbISbIBAA «IPeKMeBPeMeHHOe» eeHve OGMYYCHHBIX 
KJ€TOK B JIaTeCHTHBIM MepHOX UX NOBPeK CHUA, CTHMYJIAWMA YCKOPHAeT pearusa- 
402 


IMi0 STOFO MOBpexKMeHHA HU MemaeT erO MOUTH OAHOBPeMeHHBIM Y MHOFHX KJe- 
‘OK, T. €. CO3aeT BIeuaTIeHHe MaccoBocTu AucTpopun. STHMM aHHbIMH NOZ- 
‘BepxKMaeTCA, C Halle TOUKH 3PeCHHA, TO MOMOKeHHe, ITO NOBpexkeHHe Kule- 
‘OK IPH OOY4eHHM pealM3yeTCA B OCHOBHOM B (pa3e MHTO3a HM CBA3AHO B OOVIb- 
MOH CTeMeHH C HapyWieHHAMM MeXaHH3Ma KJIeTOUHOLO eeHus. 

OcoOeHHOCTH peaKIMH SIMTeIHA Ha elicTBue O-H3yYeHHA B Hallux OMbI- 
‘aX HeJIb3H CBECTH JIMUIb K JO30BbIM Pa3JIMUHAM, TaK KaK OHM HaOslOMaucb B 
WIMpOKOM J{Hamla30He 103, B TOM YCJIe MPH o3ax, OMM3KHX K IIPHMeHABLIMMCA 
sb[I12HaSBaHHbIMM ABTOPaMH MPH AeucTBHM PeHTreHoBcKOro, f- u Y-H31y4YeHHA. 
To-BHUMOMYy, STH OcOOeHHOCTH, YKa3bIBalolllue Ha BbICOKy!0 OMOOrMyecKy!0 
) PpeKTHBHOCTh G-sydel, CBASAHbI C (PH3MUCCKMMH CBOMCTBAMM CaMOFO a-H3sy- 
{CHHA, A UMCHHO C BBICOKOM MJIOTHOCTbIO HOHM3allMH. 

Bouspogn. I. IIpu a-o6myuenuu snuqepMatbHoro pagpacranua, BBI3- 
3aHHOFO CTHMYWJIANMeH MpomMpepalluu sIMMepMuca SKCTPaKTOM HadTamaHckoHu 
1epTH, OTMeyaeTCA HeMONHaA PeSHCTCHTHOCTh TKaHH K JleHCTBHIO OOMyUeHHA. 
ITO BbIP a2KaJIOCh MPH IPHMCHEHHEIX lO3aX PasBUTHeM O4APOBOH WJM MOUTH CIMIOLI- 
10H QUCTpOPuu K/IeTOK WIMNOBHAHOrO CJIOA B 30He, FOCTYNHOM TelicTBuIo BHELLI- 
1ero a-O61yueHHA. 

2. IIpu a-o6syueHuu snuyepmuca uw nocwJelyiouleH ero CTUMYyJIAMMM K pa3- 
MHOXKCHHIO BOSHUKAET, B IIPOTHBONOJIOMHOCTh TOMY, 4YTO HMeeT MeCTO IPH Tel- 
-TBHM JPpyrHX BUOB U3Jly4eHHA, OypHoe pa3BHTHe JyueBOrO NOBpexAeHHA, yc- 
<OPeHHOe NO CpaBHeHHIO C HaOsIOMAalOWHMCA pH OONyYeHHH K«MOKOALLeroca» 
mM epMuca. 

3. YckopeHve pa3sBHTHA JyueBOrO NOBpexAeHuA 2NuMepMuca MpH cTMMy- 
IAM ero 1pomMpepaluu MOATBepxKAaeT, C Hallie TOUKH 3peHHA, TO MO0*Ke- 
ive, uTO MopakeHHe KJeTOK Mp OOJyYeHHU peasM3yeTCA B OCHOBHOM B (pase 
MMTO3a, HW CBA3aHO B OO/IbIIOM CTeMeHH C HapylWIeCHHAMH MeXaHH3Ma KJIeTOUHOTO 
[eJleHH a. 

4. Bene 3a OypHbIM pa3BUTMeM JIy4eBOrO MOBPeKACHHA MPH CTUMYJIAWHU 
IMMepMuca HacTymaeT ycKOpeHHad pereHepallua TKAaHH, YTO CBUeTebCTBYyeT 
) MOJIOMKUTEIbHOM, CMOCOOCTBYIOMNIEM JIMKBUaluu JyueBoro WopaxkeHHuA, 9¢p- 
pekTe CTHMYJIAWHH. [lonysexupre WaHHbIe OTKPHIBAaOT ME€PCNeKTHBEI UCTOJIbSO- 
3aHUA STOO MeTONA WIA MeUeHHA JTy4eBbIX MOBPEKAeHUM IMMepMUCa, BbI3BAaH- 
IbIX O-H3/yueHHeM. 

5. OcoOeHHocTH peakiHu amumepMuca Ha a-OOJ1y 4eHH > BbI3bIBAaIOTCA, I0- 
sH[MMOMY, CrellupuyecKHMM CBOHCTBaMH G-sy4eH (BbICOKaH MMOTHOCTh HOHH- 
3alMH, obycioBiMBaIonlar 66IbuIyIO M0 cpaBHeHuto c B- Hw Y-H31yYeHHeM OnO- 
1OrMuecKylo -atpheKTHBHOCTS). 


TocyapcTBeHHbId MHCTUTYT Toctynuso 
‘KYypopToorua u usMoTepanun 8 IV 1959 
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BHO®H3SHKA 


E. A. JIAJIMH 


METAMOP®OrEHHASA AKTHBHOCTb THPEOMVAHOH TKAHM 
OBJIYYEHHbIX )KUBOTHbIX 


(II pedemaeaexno axademuxom H. H. UI maaveaysenom 26 V 1959) 


Llesibio HaCTOAMero COOOMICEHHA ABJIAeTCA H3Y4eHHeE BJHAHUA OOLerOo 06- 
JIYYCHHA OpraHH3Ma Ha CofepxKaHHe TOPMOHA B LMTOBUAHON xXeese. M3syyuenue 
COCTOAHHA WIHTOBH HOM 2Kesle3bI OGJIYYCHHBIX X%KHBOTHBIX, H B YaCTHOCTH BOTIpOC 
O BJIMAHHM OOMero OG YYeHHA OpraHH3Ma Ha CHHTe3 HM COsepxKahve ROPMOHA B. 
UIMTOBHAHOM x#Kesese, IpeAcTaBIAeT HHTepec Kak JIA H38yYCHNA MaTOreHesa JYy- 
yepol Oole3Hu, TaK HM WIA Tepaluu WaHHoro 3a0o1eBaHHA. 

O6 U3MeHeHHH COJepKaHUA TOPMOHA B XKewe3e MbI CyMJIM 10 MeTamopdoreH- 
HOH aKTHBHOCTH THPpeOuAHOH TKAaHH — OMOJIOrMYeCKOe TeCTHPOBaHHe Ha TOJIO- 
BacTukax. Pa6otamu Tynepuaua (1), Baaxepa (?) Oblwia NOoKa3aHa MpHroHOCTh 
TOJOBACTHKOB aMuOuH IA U3yYYeHUA COMepxKaHUA THPOKCHHA B WATOBUAHOU 
*kele3se. ITO CBA3aHO C TEM, YTO TOJIOBACTHKH Ha OMpeeJICHHbIX CTAHAX MeTa- 
Mopdo3a OUeHb UYBCTBHTEJIbHbI K JeHCTBHIO 9K30reHHOrO THPOKcHHa. Mmmuiay- 
THPYA HM TKaHb WIHTOBHAHOH %Kee3bI WH MOJIb3yACh PAJOM NOKasaTeseH UX Me- 
TaMOp(p03a, MOXKHO CYAHTb O COJepxKaHHH TOPMOHA B TKAaHW ULMTOBMAHOU 2%xKe- 
J€3bl. 

Pa6ora BbInovIHeHa Ha 330 camuax OevIbIX MbILWeH, U3 KOTOpHIX 290 Oblmu O6- 
myuenb, a 40 cyxKHIH KOHTpOuieM. TecTHpoBaHHe WIHTOBHHbIX Kees MPOHus- 
BOJMJIOCb Ha rouloBacTuKax Rana temporaria, BbIBeJeCHHbIX 3HMOM M3 MKPbI JIA- 
rylieK, KOTOPbIM ObIH Cieanbl HHbEKUMH THNOPH3apHOH cycneH3Hu MO MeTO- 
WukKe, mpeqmoxeHHoH Kameuko (*). Jia TecrupoBaHua Opalucb rosOBacTHKu 
MnO 26—28 uM, Haxojauueca Ha I] cratuu Metamopdosa mo Busxepy; Bce- 
ro B3xATO 430 romoBacTHKOB, 50 ObiIM KOHTPOJIeM K HUM (HHTAKTHbIC FOJOBaCTH- 
KH). Ha Kaxfloe ucculeqoBaHHe Opasica MaTepvam or 3—5 mMpwuelH w UMMVIAaHTH- 
posaca 15—20 ronopactukam. J[id uMMaHTalMM UCNOb3OBaJICA KYCOUeK | 
IMTOBUAHOK 2esesbI BecoM 0,5 mr. MmnuanTalusd MaTepvada OT KOHTPOMbHBIX 
M OOJYYeHHBIX KUBOTHHIX NPOH3BOMMAacb OJHOBpeMeHHO. [locue sto MaHuny- 
JIA TOJOBACTHKHN B TeveHHe 5 CYTOK COsepxKaHCb pH Temmepatype 22—23°, 
mocue yero yOuBanch 7% cbopMasuHom. TloKasaTe amu MeTamopdosa culy2KuIH: 
JIMHa XBOCTa MH TYJIOBHUa, Bec 3aqHHX KOHeUHOCTeH, WIMHa KuWWeuHHKa. [loc- 
Jie@HHM MoKasaTelb, KaK HavOosee YYBCTBUTeIbHbIM, B3AT HAMM 3a OCHOBHOM 
OTHOeHHe B MpOWeHTax cpeqHeroO NOKasaTeA JVIMHbI KMWWeCUHHKa TrosOBacTH- 
KOB, IlOJIYUHMBIUMX MaTepHaJl OT KOHTPOJIDHbIX MbIlel, K cpeqHel JviMHe KuINeU- 
HUKa TOJIOBaCTHKOB, MOJYYMBLUIMX MMIWIaHTaT OT OOJTYYCHHBIX MBIIeli, MU cJly- 
*KUJIO BbIpaxKCHHCM M€TAMOP(OreHHOM aKTHBHOCTH THPeOMAHOH TKaHH 3THX 
2KMBOTHBIX. 

OO.1yueHHe MbiilieH Obwio pasMuHEIM: I cepus — ofHoKpaTHoe o61yueHue 
CO** B nose 1000 r (mouqHocTs Zo3bI 500 r/yac.); II cepua — xpounuecKoe o6u1y- 
yeune (q03a B 1000 r) »xHBoTHBIe NOsy4asH 3a 8 cyTOK (MomLHOCTS Joshi 5,6 r/uac); 
B OO€HX STUX CepHAX MaTepua IA TecTHpOBaHHA Opanca Ha 1, 3, 7 uw 10 cyrKu 
moce OKOHYaHHA OOnyueHuA;, II] cepus — xponuyeckoe o6myuenue CO®*; 
qosy B 800 r xuBOTHEIe Noy4amH 3a 90 cyToK HenpeppIBHOrO oOmyueHHA (MOUI- 
HOCTb J03bI 0,42 r/uac); B STO cepHu HCCJIeLOoBaHue MeTamop(oreHHOli aKTUBHO- 
CTH 2Kese3 MPOUSBOAMNOCb Ha 1, 5, 10, 45, 60 u 90 cyrKu or Havana xpoHnueckKo- 
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0 OOJTYYEHHA; UMMIAaHTAaT 3ecb MPHTOTOBAJICA H3 BbICyIeHHOM MHTOBUAHOH 
KeJle3bl C TAKUM PacueTOM, YTO Ha TOMOBaCTHKa NpHxOANMOCb NO 0,2 mr Beca 
‘Berkel TKAHH XKeJIe3bI. 

[cepa onpiToB noka3aaa (cM. Ta61. 1), YO UMNIaHTalluA WLMTOBAAHBIX 
Kele3 KOHTPOJIbHBIX H OOJIYYCHHEIX MBIWeH B Pa3sJIMUHOH CTeNMeHH BJHAeT Ha 
yCKOpeHHe eCTECTBEHHOFO MeTaMOp(po3a TOJIOBaCTHKOB. Oco6eHHO BesIHKa pa3- 
{Hila B NOKasaTesAX JWIMHbI KMWeuHHKa. 13 Ta6. | BuLHO, YTO O6Ty4eHHe BBI- 


Tavern igaed 


BusHve OOmyuenua Co% B gose 1000 r Ha MeTaMopdoreHHylO aKTHBHOCTb ULATOBUAHOL 
*KeJIe3bl MbirTeH 


CocToauuve rosoBpac- ‘ CocToaAHHe ProuI0Bac- 

“ THKOB = THKOB se 

geal Ee ol we Sollez a .d 

oz | FRE [#2 (Seas - shige ae 

ES of |S¥la2laz sflsilsvia:|aa% 

BO | So Ole bE Soe oe cacao 

RS | FS /gslee |gss BS /E8|ge/85|/ £58 

x] HS |[a sla [ak ax | aR | ms | ea |cdk 

I cepuax onbITOB II] cepua oOnBITOB 

COHTPOJIb 12,6{ 8,6|5,4/10,0| 100 |/Koxntpomp 16,3] 9,6)4,48/18, 6] 100 

JOmyueHne Ooényuenne, 1 cyrKu}15,6/10,0)3,03)29,2) 72 

1 cytKkn /|14,8} 8,5/3,1/16,1) 62 ||Konrponp 8,6] 8,1/3,99}19,8) 100 

3 CYTKH OOsyuenue, 5 cyTKu|12,8) 8,3/5,86)34 58 

7 cytKH |16,1| 7,9 |2,1/19,3} 52 ||Kourpomp 11,8] 8,415,27|17,2] 100 
10 cytxu |16,0] 8,41 ‘6126, 0] 38 O6syueune, 10 cyt- 

Ku 15,4] 9,1]4,84131,7| 54 

Il cepua onnTos KouTpoJb 13,8] 8,3|5,14/16,2} 100 
O6syuenne, 45 cyT- 

COHTPOJIb 12 ,6| 8,6 |5,4/10,0/ 100 Ku 14,6) 8, 8/3, 23/32,4) 50 

J6nyyenne KouTpouIb 10,9} 8,215, 38/15, 8} 100 
1 cytku |16,3)9,0|3,0/21,5, 46 ||O6nyuenue, 60 cyr- 

3 cyTKH |15,4)8,3|2,7/13,5| 75 KH 13,8] 8,3]5,34/20,1| 78 

7 cyTKH |15,0/8,1/2,9)11,2} 90 ||Koxurpoup 15,2] 8,8]5, 22/23 ,7} 100 
10 cytku |10,6)8,1]3,7/11,7} 86 |;O6nyueHne, 90 cyrT- 

KH 15,0} 8,6]3,35)26,2} 90 


SbIBaeT YMCHbINeHHe COepxKaHHA TOPMOHAa B XKevleze, MOCKObKY MeTaMOpdo- 
-e€HHaA AKTHBHOCTb THPCOHAHOM TKAaHH 9THX MKUBOTHbIX 3HAUHTEbHO CHHKAaeT- 
"A yoKe Ha | cyTKM Nocae OOYYeHUA HM MpOMOMKaeT nakaTh Wo 52—38% Ha 7— 
10 cyTKH. OTH WaHHbIe HAXOAATCA B COOTBETCTBHH C THCTOOrMYeCKO KapTHHON 
Kele3bl, re onpesessoTcA OuarnH MectpyKuun. Tlo3qHee 10 cyTok Mb He emor- 
IM MpPOCJIeqHTb COCTOAHHe WIMTOBUAHOU *Kee3bl, TAK KAK OCHOBHAA Macca MbI- 
wen MOrHOasia K STOMY BPeMeEHH OT JIyYueBOH Ooe3HH. 

| Muaa KapTuHa HaOJlofaeTca pH MpOOsKUTebHOM OOJYYeHHH, KOrla Ta- 
Kad 2Ke 03a, B 1000 r, JaBanacb 3a 8 cyto, T.e. Bo IIc e pun. B RanHom cay- 
1ae TADKECTb Jy 4eBon Ooue3Hu Oba MeHbIUWeH, HHbI€e H3MCHCHHA OTMeUaJINCh U 
3 ULMTOBHAHOM x*Kelese, B He He OblvIO JeECTpyKTHBHbIX H3MeHeEHHH, HMeJI MeCTO 
THUIb BbIPaKeHHbIN 3aCTOH KONNOUZa B MOMOCTH (OINKY OB (yBeH4eHHe ero 
OJIMYeCTBa H M3MeHeHHe OKpaliHMBaemocTu). [Ipu OnosornuecKOM TeCTHpOBa- 
HHH UWMTOBUAHBIX %Kee3 STHX XKHBOTHHIX OblIO HaHJeHO, YTO MeTamMopcporeHHan 
| ee ux Ha 1—3 cyTKu cHMxKeHa No 46—75%, a 3aTem, Ha 7—l0cyrxu, 
OccCTaHaBJIMBaeTCA MOUTH AO HOpMbI (cM. Ta6. 1). OMHOBPeMeHHO C 9THM BOCCTA- 
HaBIMBaeTCA HM McTOOrMYecKad CTpykTypa xeNesbl. Buqumo, Mp TakOM Me- 
‘ole OOYUeHHA, KOPla OHO pacTArMBaeTcA BO BPeMeHH, OpraHu3sm cTpayaer 
ee WM ObICTpee cMpaBsAeTCA Cc JYUeBbIM MOBpexeHuem. Yxe Ha 7 CYTKH 
OcuIe OGYYCHHA OTMCUAeTCA MOUTH MOIHOe BOCCTaHOBJIeHHe MeTaMOp(oreHHOr 
KTMBHOCTH THPeCOHAHOM TKaHH: BUMMO TIpOWCXOUT BOCCTaHOBJIeHHe TOpMo- 
oo6pas0BaHHA B WIMTOBUAHOH xKeVIE3e. 

| Oco6pii HHTepec mpecTaBsIAIOT WaHHble O OHOJOFHYeCKOH AKTHBHOCTH ILH- 
‘OBHHBIX 2KeNe3 OGMYYaeMbIX %KHBOTHBIX, KOTOpbIe Josy B 800 r nomyuasn 3a 
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90 cyroK HempepprBHoro o6syyueHus, T. e. HaHHBIe II] ce puu. Takoe o6sy- 
UeCHHe BbISbIBAeT THIMYHYIO XPOHMUECKY!O JyyeBy!0 OoesHb. B WHTOBUAHOL 2xe- 
gle3e y 9THX XKHBOTHEIX Ha 5—10—45 cyTku OO yyeHHA ONpesedsAIOTCA MpusHa- 
KH 3aCTOA: YMCHbINeHHE BbICOTLI MOIMKYJAPHOTO SMHTeHA, YBeJIHYCHHE KO- 
uuecTBa WH H3Me€HeHHe OKpallHBaeMOCTH MHTPadOJWJIMkyIApPHOTO KOON Aa- 
Buosoruyueckoe TeCTHPOBaHve TaKUX Kees NOKasaslo, YTO MPH XPOHHYECKOM 
OO YYeHHH MpOUCXOLUT cBOoeoOpasHoe H3MCHEHHE MeTAaMOp@OreHHOH akTHBHOCTH 
TupeousHoH TKaHH. Ha 1—45 cyTku oT Hayasa OOyYeHUA HaOsIoLaeTCA CHHKE- 
HHe COJlepsKaHHA TOPMOHA B 2Kevlese, O YEM MOXKHO CYJMTb 0 YMeHbIICHHIO Me- 
TaMOp(OreHHO AKTHBHOCTH THPeOMAHOM TKaHH OO/yYaeMbIX MKMBOTHDIX (CM. 
ya6. 1). Bugumo, xpoHHueckoe O6s1yYeHHe 3HaYHTeIbHO NOBpexflaeT mpollecc 
rOpMOHOOOpas0BaHHA B KJIeTKAX WMTOBHAHOM XKeJeSbI: B JAaHHbIX YCJIOBHAX He 
IIPOHCXOAUT OOpa3s0BaHHA THPOKCHHA, XOTA OOLMLee KOJIMYECTBO KOJJIOW Aa B Ke- 
Jle3e HW YBeJIMUHBAaeICA. sa 

CopeplleHHO HeOKHAHHBIM OKa3aJICCb TO, YTO CHMKEeHHE COMepxKaHHA TOP- 
MOHAa B 2Keylese OTMevaeTCHA yxKe Mocse 1—5 cyTOK oOlyueHHA, Kora CyMMapHad | 
ylo3a pafuauu Jocturaer nopsfzKa 10—50 r. Stor akT OueHb BHICOKOM UYBCTBE- | 
TEJIbHOCTH TIpollecca TOPMOHOOOpas0BaHHA K JeHCTBHIO payuallun TpeOyer, BH- | 
JMMO, CiielMaJIbHOrO HCCJIeqOBaHHA. 

Ha 60—90 cyTkKu O61yueHHA KOHCTATHPYyeTCA NOBbILWeEHHe MeTaMOpqoreHHOH 
AKTHBHOCTH THPpeOHAHOH TKaHM COJIYYCHHEIX MBILWEeH, CJIeOBaTebHO, MpOHc- 
XOJIMT MOBbILeHHe COfep2KaHHA TOPMOHA B WHTOBUAHOK weslese. BaxkHO OTMEe- 
THTb, YTO STO BOCCTAHOBJIeCHHe OMOMOTHYECKOH AKTHBHOCTH THPeCOHAHOW TKaHH 
HME€T MECTO B YCJIOBHAX NpOMOMKarollerocaA OCOMYYeHHA, B YCJIOBHAX Hapacta-: 
HHA CYMMapHOH Jo3bI paftualun. M3yyuenne noxoOuot adantalluu mpezcraBia- } 
eT OOJIbIIOH TeOpeTHYeCKHH HW MpakTHYeCKHH HHTEPEc. i 

TlowyueHHble TaHHble NOKa3bIBaloT, YTO H3MCHCHHA MeTAMOP*OreHHOK aKTUB- | 
HOCTH THPeCOHAHOH TKAHH MOFYT ObITb Pa3sJIHYHbIMH B 3aBHCHMOCTH OT cnocoba; 
oOyueHua opraHH3Mma. IIpH oOfHOKpaTHOM OOJYYeHHH, BbISbIBaIOLEM OCCTPYtO; 
JIyueBy!O Oovle3Hb, MeTaMOp*oreHHaA AKTHBHOCTb pe3KO NayaeT U MpoRomKa- 
eT mporpeccHBHO yMeHbaTEcH. IIpu pactsHyToM o6slyyeHHH Takol 2%e O30K 
OHa Take MaflaeT, HO Yepe3 HEKOTOPOe BPEMA BOCCTAHABJMBaeTCA NO HOPMaJIb- 
Horo ypoBHs. B cayyaax xpoHnyeckoro OOlyYeHHA MeTamMopqoreHHad aKTHB- 
HOCTb THPCOHAHOH TKAHH NaaeT C Havaia OOJIYYeCHHA, HO B JlaIbHeEHIWeM BO3- 
BpalllaeTcH JO HOPMaJIbHOrO ypOBHA, HECMOTPA Ha MpoOosmKarouleeca oOGsyye- 
Hue WH HapacTaHHe CYMMapHOH JO3bI payuallun. 


Llentpasbublli Hay4HO-HCCeqOBaTeIbCKHH Mocerynuao 
HMHCTHTYT Me€AHUMHCKOH pamMosorun 27 V 1959 


WHMTMPOBAHHAA JIATEPATYPA 
1J. F.Gudernatsch, Arch. Entw. Mech., 35 (1912), 21 9. baa x ege 


Tp. 2a6. skcnep. Ouon. Mocxkosck. 300napKa, 4, 1928, crp., 353. 3 JI. A 
TIpupona, Ne 1, 26 (1936). j phen 
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Woraage Akagemuu nayrx CCCP 
1959, Tom 128, N 2 


BHOXHMH A 


O. A. BHPOBEL u A. ©. NMACbIHCKHH 


JEMCTBHE WOHM3HPYIOWMX W3JIYYEHHA 
HA OKHCJIMTEJIBHbBIE MPOMWECChI B_JIMCTbAX 4YAA W TABAKA 


(IT pedcmaeaeno$ axacemuxom A. H. Onapunoim 27,V 1959) 


Ilpu d@epmMeutaunn yan uw TaOaka BaxKHOe 3HAYCHHE MMECIOT OKMCJIMTEJIbHbIC 
TIpeBpalleHHA TAHHHHOB WIM NOMH@eCHOIbHBIX BELICCTB H FIMKO3HOB, KOTOPHIe 
_B 3HaUuMTeJIbHOM CTENeHH OMpeesIoT KavecTBO NOJyyarolleroca MpOLykTa. STH 
“Tipeppallenua Mp OOLIMHOL PepMeHTallMM ABJIAIOTCA PesybTAaTOM JelicTBUA ps- 
Jia OKHCJIHTEIbHBIX CepMeHTOB (lomM@eHOOKCHLa3bI u Wp.). BBuly 3HaynTesb- 
HOH POJIH OKHCJIMTEJIbHBIX MPOMeccoB JWIs? XOMa epMeHTalMU MmpeszcTaBssAI0 

HHTepec H3YYCHHE BOSMOXKHOCTH BO3SJCHCTBUA HOHH3HPYIOWUX M3yYeHH Ha 
OKHCJIHTEJIbHbIe MPOWeccb! B JIMCTbAX YKA3aHHbIX PaCTeHHH, MOCKObKY IPH Jeli- 
| CTBHM HOHM3HPYIOUMX M3 yYeHH Ha KHBbIC KeCTKH B HUX OOpasyeTcA OosblLo0e 
KOJIMYECTBO MIPOLYKTOB paflMOJIM3a BOLI — pasuKanoB OH, OH u mepexucu 
BOMOpOMa, OOJaarollHX CHJIbBHbIM OKHCJIHTEIbHbIM elicTBueM. B cBx3H C 3THM 
- MOXHO ObIJIO ORUJaTb MPAMOTO OKUCJICHHA CyOcTpaTOB NOX WelicTBueM paualun, 


a Takxe Ha H3MCHCHHA yCJIOBHHU MpoTekaHHA cbep MCHTaTHBHbIX OKHCJINTCJIBHBIX 


IIpOlleccOB B JIMCTbAX PacTeHHH, YTO NpefcTaBJANO OOWMH UHTepec AIA UByye- 
HMA M€XaHu3Ma JelHCTBHA M3JyYeHHH Ha pacTeHHa. 

O6slyueHve PCHTTEHOBCKUMH J1yuaMH MpOH3BOLHOCb Ha TpyOKe B® (Hamps- 
»*eHue 160 KB, CHula TOKa 7 Ma, MOWHOCTb Jo3sbI SO—10 Thic. r /MHH); pHMeHs- 
Jlacb Takxke TpyOka TPII-3a (Hanpsxenne 80 KB, cuia ToKa 200 Ma, MOIHCCT 
osbi 65 THIc. r/mMMH). MowlHocTb JO3bI KOHTPOJIMpPOBaJlacb MOCTOAHHO OG6uIy4e- 
HHeM CTaHJapTHOro pacTBopa MeTHJeHOBOrO rouyOoro. OGslyueHue 21eKTPpOHaMH 
MIPOBOAU0Cb Ha 9JIEKTPOHHOM ycKopuTese B Muctutyte dbu3snueckoH xuMuH 
‘AH CCCP, Hallp AKEHHE 800 kB, cua TOKa | Ma, MOUIHOCTb JosbI 3 MH. f/MHH. 

PesyJIbTaTbI J€HCTBHA H3JyYeHHH Ha JIMCTbA Yad KOHTPOJMPOBaJINCb MO crTe- 
Ml€HH OKMCJICHHA TAHHMHOB B 9KCTPaKTaX H3 KOHTPOVJIbHbIX H OOJIYUCHHbIX IeJIbIX 
JIMCTOBBIX JJMCKOB, JHaMeTpoM oxKouIO | cm (moypoduee cm. (?)). 

IIpu o6yueHHH JIHMCTbeB Yan B? Pa3JIMYHbIX YCJIOBHAX OKa3saJlOCb, YTO JWIs 
OKHCJICHHA TaHHHHa JIMCT HeECOXOMMMO Nocwe COJyYYeHHA HHKYOMPOBaTb B Te- 
yeHHe HeECKOJIbKUX YaCOB pH onpeseseHHOH TemMmepatype. HenocpefcTBeHHO 
mocule OGJIyYeHHA, ake IPH o3e B | MJH. I, B JIMCTbAX HE NPOHCXOMUT 3aMerT- 
HOO CHM2KeCHHA THTpa TaHHHHA. Bosee nomorM XOX KPpHBOM OKHCJIeEHHA TaH- 
HuHA B OOJYYEHHBIX CTApbIX JIHCTbAX (puc. 1) COpacHAeTCA TeM, UTO UaliHbIe 
JIMCTbA Pa3HOTO BO3pacTa Pe3KO OTJIMYAIOTCA MO MHOFMM BaxKHBIM NOKasatTe- 
JIAM, B TOM UHCJe NO COJepKaHHlo TAHHHHA HW NO AKTHBHOCTH NMOsMeHoMOKcHJa- 
3bl, OKHCJIAIOWeH TaHHHH. Pa3muune B CTeMeHH OKHCJICHHA, BECbMa 3HAUHTEJIb- 
Hoe yepe3 2,5 vaca Mocne OOyYeHHA, CIiaxKMBaeTCA, OHAKO, BO BpeMs NOcse- 
mylolleH HHKyOalnn. 

CreneHb OKHCJICHHA TAHHVHA B OOJIYUCHHBIX JIMCTbAX YaH 3aBUCHT TAakXKe OT 
TeMMepaTyPbI, MPH KOTOPOH MpoBosusach MocepaqvalMOHHaA MHKyOauus. 
CpaBHeHve OOJIYYeCHHEIX H HeOOJYYCHHBIX JIMCTbeB, HHKYOMPOBaBIUNXxcH B Te- 
yeHnve 5 4ac. IPH OMMHAKOBBIX TeMMepaTypax, MOKa3aJO, YTO NOcMepamnalluoH- 
Had WHKYOalluaA XapaKTepH3yeTCA OTYETIMBbIM TeMMepaTyPHEIM ONTHMyMOM 
(puc. 2), Momox%KeHHe KOTOPOFO COBNaaeT C TOUKOM MAKCHMaJIbHOH akTHBHOCTH 


407 


nmomMeHomoKcuzaspl (30—33°). Dror pesybTaT MOKa3bIBaeT, YTO B OOJIYYCHHbIX 
JIMCTbAX OKHCJICHHe TAaHHHHA, MO-BHJMMOMY, OCYIeCcTBJIAeTCA PepMeHTATHBHBIM — 
TIyYTeM, a He ABJIACTCA MPAMBIM Pe3YJIbTATOM elicTBUA pafMaluH. Jia moz- 
TBepXeCHHA STOTO MOCJeAHerO BLIBOJa HaMH ObIIH MpOBeeHbI OMbITHI MO MOCJe- 
PayMaHoHHoK UHKyOalHH JIMCTbeB YaA B aTMOcdepe a30Ta. Tak Kak JIA ei- 
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Puc. 1. 3apucumocTs paguawuonnoro atbibexta Puc. 2. SaBucuMocTb payMallMoHHorO 9¢p- 

OT MPOLOUDKUTebHOCTH HAKYOAWMN Mocme COOy- (ekTa OT TeMMepaTypbl WHKyOalMa mMocae 

ucHHA M Bospacta wucTbesB. Jlosa 0,5 Mau. r, oOmyueHua. Jlo3a 1 MaH. r, MpOLOMKUTeMb- 

Temmepatypa unKyOauuu 30—33°. /— Monogble HOCTb HAKYyOAUHH 5 4ac.; CTapble JHCTbA 
JIMCTbA, 2— cTapble JHCTbA 


CTBUA MOMMPeHOJOKCHLa3bl HEOOXOAHM KUCOPOL, TO B aTMOCHepe aszoTa CIENO- 
BaJlO OXKULaTb MeHbIUWeH TIyOMHbI OKHCJICHHA TaHHHHa, YM B KOHTPOJIbHbIX 
mpo6ax, HHKYOMPOBaBIIUXcaA Moce OGy4YeHHA Ha BOsLyxe, 4TO MH ObWIO NOL- 
TBepXKJeHO JaHHbIMH, MIPMBeeHHbIMM B Tad. |. 

Ta6auna 1 


Muky6auusa o6/ly4eHHbIX JIMCTbeB uaa B aTMociepe a30Ta (MHKyOalluA 2,9 vaca, 30—33°) 


TaHHUH, mr/r 


OkkeJIeHHbIN TaHHHH, % 
oOYUeCHHbIM MHCT 
jen ie rag Heo Oy YeHHbI ; 
ten me O aie BOS y= HHKYO. B az0Te mae Bone HHKYO. B a30Te 
500 53, 8-4-1, 2 28 Baked Ont 2 48 24 
500 59,6-40,3 34,6-0,7 49,0 42 18 
900 58° 7-5-7 28,10,2 | 36,6-£1,0 52 38 


CiehyeT 3aMeTHTb, 4TO Ha pacTepTble MHCTbA, B KOTOPBIX PepMeHTaTHBHBIe 
OKHCJIMTEJIbHBIC MPOWeCChl paSBUBalOTCA OObIYHEIM OOPasoM, OOyUeHHe MpH Jo- 
3e B | MIH. r yxKe He OKa3bIBaJIO 3AMeCTHOFO BJIHMAHHS. 

IIpw oOy4enuu peHTreHOBCKHMH Jy4aMn Jo30li Jo | Mau. r, a up oouryye- 
HHH ObICTPbIMM S/IEKTPOHAMH Ha 3/IEKTPOHHOM ycKopuTeve Jo30 Jo 18 man. r 
MNpeAeIbHad BeIMYMHAa OKHCJICHHA TAHHHHOB COCTaBJIAIIAa OKOMO 50—60%, uro, 
MO-BHAMMOMY, TakxKe CileqyeT OObACHUTL OLPaHH4HBalIOWMMU YCIOBUAMH (ep- 
M€HTAaTHBHOFO OKHCJICHHA TaHHHHa, TaK Kak IPH MPAMOM pajlMallHOHHOM OKUC- 
JICHHH TAHHHHOB MOXKHO OblIO ORKUMATb UX MOMHOPO OKHCJICHHA. 

Onpirbt Ha JIMCTbAX TaOaKa MpOBOAMIHCh c Ta6akomM Tpanesonyz 93 
OTHEBOH CYIIKU, C BJlaxKHOCTbIO OKONO 13%. V3 Kaxgoro sucTa Opasocb m0 
8 quckos, mpuMepHo no 100 mr KaxKgprit; OOJYYeHHIO NOLBeprasach MOOBHHA 
AMCKOB, OCTAJIBHBIC CJ1y2KHJIM KOHTpOJieM. AHaJIM3 H3MeHEHHM TMocue obsyue- 
HHA MPOHSBORMJICA NYTEM ONpeWeeHHA YObIVIH JIMCTbEB B BeCe, HIM TaK Ha3bi- 
BaeMOH YCYIIKM, OObIYHO HaGsOqaemoli mpu cbepMeHTalluu TaOaka; B HalUHx 
OMbITAX STH H3MCPCHHA UCHO/b3OBaIMCb BBY YCTAHOBJeCHHOrO B sMTepaType 


408 


aApaJJIeH3Ma MexKy BeEIHYHHOH yCylWIKH HM IyOHHOH OKNCJHTeIbHbIX Mpo- 
yeccos (”). Tlocue oOuly WeHHsA OMbITHbIE KONTPOJIbHbIe WHCKH WHKYOMPOBaJIMCb 
TeueHue 3—10 fHeli IPH 3aqaHHOH TeMMepaType U 3aTeM BHICYLIMBAaIHCb B Te- 
weHue 2,5 uac. mpu 105°. PasHocTb B YObIJIM BeCa ONbITHEIX H KOHTPOJIbHbIX 
MCKOB CJIyKuJla XaPaKTePHCTHKOM OKHCIHTCIbHbIX H3MeCHEHHH, mpoucimey- 
HX B JMCTbAX TaOaka MpH oGy4eHHH. 
IIpu PeHTTeHOBCKOM oO1y4YeHHH NpH Wo3e B | MJIH. rf JaxKe pH 10-,HeBHOH 
THKyOalluu mpu 35° He Oblio 3aMeueHO Pa3HOCTH B YObWIM Beca, HW JIMMIb MpH 
o3e B 10 MAH. f u TOM Ke AINTebHOCTH HHKYOAUHH HaGuOMalach PasHOCTh B 
yOnuiu Beca B 1,6%. IIpu o6yueHuu Ha 9JIEKTPOHHOM YCKOpHTese Mp MOLLHO- 
TH fospt 1,5 Mun. r/MuH. H nHKYOalMH Mmpu 50° 6pl0 HalipeHo, uTo nocue 
|5-MHHYTHOrO O6s1y4eHHA (103a OKOIO 22 MH. Tr) HM 3-qHEBHOH HHKyOalnu pas- 
HOCTH B yOBIIM Beca He HaGsOfasocb, nocwie 7-RHeBHOM OHa cocTaBaa 1% 
Mlb mocie 10-qHeBHOH uHKyOamuU 3,6%. Tlocne 30-mMuHyTHoro o6myyeHnA 
jo3a okosio 45 mun. r) u 10-HeEBHOH HHKYOAaWHH PasHOCTb B YObIWIH Beca cocTa- 
bua 4,7%, MpuueM B STHX YCMOBUAX MO JYYOM MPOUCXOANT JONOIHUTeMbHas 
Holcylka siucTbeB (MOHWKeHHe UX BaxKHOCTH WO 10%), HecKOJbKO 3aMeIAIO- 
jad mocmexyroulue U3MeHeHHA. Bo BCAKOM CJly4ae, BHHO, YTO WIA NoyseHuA 
ObIIM B BeCe H, CELOBATeJIbHO, TVIYOMHbI OKMCJINTEIbHEIX MPeBpalleHHi, cpaB- 
HMMBIX C OOBIuHO MIPHHATHIMH B TeXHOJIOPHH BesIMYHHAMH (OKOIO 5—7%) (?), 
HeOOXOJIMMO MOMBeprHyTb JIMCTbA TaOaka BbICOKOH flo3e OOyYeHHA — OKOJIO 
bO man. r. M3 ra61. 2 cnenyer, uro HeMOCpeJCTBEHHO Mocue OOJLYYeHHA JJIEKTPOH- 
lIbIM My4KOM B TeyeHne 15 MuH. (03a OKOVIO 22 MJIH. t) MW axKe B TCUeHHE MepBbIX 
8 cyTOK mocile O6JYYeHHA OKUCIUTEIbHbIC MpOlMecchr B OOJIY YeHHBIX JIMCTbAX Ma- 
[10 OTJMUAIOTCA OT KOHTPOJIA, HU JIMUb B TeyeHue 7 u 10 AHeli OOHapyxKuBaeTcA 
HX 3aMeTHOe YCHJIeHHEe. ITO OOCTOATEbCTBO, MO-BUAHMOMY, TakxKe cCuleyeT O6b- 
HCHHTb (pepMCHTaTHBHOM MpHpOJOH OKMCJIMTebHbIX MpoOleccoB, TaK Kak IPH 
PAMOM PaMallHOHHOM OKHCJIeCHHH CyOCTpaTOB, HMEIOWeM JIOKaJIbHBIM Xapak- 
f€p, MOXHO ObIIO ORKUaTbh H3MCHCHHH Y2KE B HatabHbIM MepHos UJI HeTocpes- 
TBeHHO Tocae OOJIYYeHHS. 


Taowm mi a2 


JlelicrBue SeKTpoHHOrO MyukKa Ha AMcTbA TaGaKa (15 Muy. OOny4eHHaA) 


Aun  |Baax- | cyxon | Baax- Ann | Baax- | Cyxoy | Baax- 
HHKY- |HbIit pec, mr] HOCTb, HHKYy- | HbIit Bec, mr| HOCTb, 
| 6amuu |Bec, Mr % 6auun | Bec, Mr , % 
re Rees 
KonTpovb 0 l197,60 175,06) 12,8 ||O6nyuenne O /169,96)151,44) 12,2 
Sh PSO solPeuiua Cel lei 2 3 |149,92)132,91| 12,8 
fh ARIAT SCBMIGHLAAIG) eA 7, |191, 23/133 06} 13,6 
ON AUGAS, HAUS ES) A is 10 |156 14/134, 21] 16,4 
| 
| 


Kak ykKa3bIBaJOCb BBIIIe, OKHCJIMTEJIbHBIC MPeBPalleHHA TaHHHOB Yaa WI 
OJMPCHOJbHBIX BEUCCTB HM MIMKO3HAOB TaOaka B 3HAYHTEIbHOM CTemeHH ompe- 
\@IAIOT Ka¥yeCTBO STHX MpOLyKTOB. B waltHOM MpOusBOACTBe 9TH MpeBpauleHuA 
PCYULeCTBIAIOTCA Ha CTalMM cepMeHTalMu Yast pH MomMoUlH NosmMeHonoKcn- 
a3bl HM Apyrux cbepMeHTos, neHcTBHe KOTOPHIX pasBuBaeTca Oularowapa mpemBa- 
PHTCIbHOMY pa3faBIHBaHuloO TKaHeH JIMCTa Ip ero CKPyuMBaHHH, MpHBOAA- 
ILeM K CMellIeHuIO tbepMeHTa HM CyOcTpaTa HM BO3MOXKHOCTH HX MpsAMOorO pearupo- 
baHua pH ocTyne Boszyxa (*). MoxkHo Oblvio NpesnouaraTb, YTO MpH Bo3sseli- 
TBHH MOHM3HPYIOWAX HB yYeHH Ha TKaHM JIMCTa Yad B HUX CMOXKET MpoHcxo- 
[uTb He*pepMeHTATHBHOE OKHCJICHHe TAHHHOB HEMOCPeACTBEHHO MO, elicTBueM 
KHCJIMTCJIbHBIX MPOMYKTOB pawMouusa. 

SKCHepHMeHTaJIbHbIe JAHHbIC, NOJIYYCHHbIe B HAaCTOAIMel padore, noKa3aun, 
JHakO, YTO OKMCJIeHHe TaHHHOB HM B OO/JIYYCHHOM JIMCTe 4a, N0-BUMMoMy, 
OycOBIeHO TelicTBHeM (PepMeCHTOB. STO BUAHO U3 cenyromlero: 1) oKncMeHHeE 
aHWHa MpOHCXOZUT He Cpa3y MocJe OOJyYeHHA, YTO JOMKHO OpIIO HaGsMOLaTH- 
A Mp elicTBUM MpPOAyKTOB pasnosNsa, a pasBuBaeTCA B TeueHHe Pa YacoB 
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locuie O61yyeHuA (puc. 1); 2) onTHMaJIbHaA TeMepaTypa nocaepajuailuonHnont 
HHKyOalluH OTBeyaeT TeMMepaTypHOMy ONTHMyMy jelicrBus cbepMeHTa (puc. 2); 
3) mpucyTcTrBue raz00OpasHoro KHCJIOposa, HeEOOXOAUMOLO ANIA NeHCTBUA MOJI- 
(pCeHOMOKCHLa3bl, YCKOPAeT OKUCJIEHHe, TOPa Kak JIA PawWalHOHHOTO OKUCJIe- 
HHA ObIIO Obl OCTaTOUHO COGCTBEHHOFO KUCMOpOAa TKaHel (Ta6u. 1); 4) B MowO- 
JIbIX JIMCTbAX Mpolecc OKUCeHUA TaHHHa pM NociepafsuauMOHHON MHKy- 
OallHH MIpOucXOpUT OpicTpee, 4eM B cTapbIX (puc. 1). 

TakuM O6pa30M, OKHCeHHe TaHHHa B OOJYYCHHOM JIMCTe, MO-BHMMOMY, 
JeHCTBUTCEbHO MIPpOUCXOAUT MO elicTBHeM (PepMeHTOB. OHakO CYyIIeCTBeHHO, 
UTO HAKONJICEHHE OKHCJICHHBIX (OPM TaHHHa HaGJItOaeTCA B OOJIYYEHHOM IleJIOM 
JiucTe, TOra KaK B HeOGJYYeHHOM LeJIOM JIMCTe HeET OKHCJI€HHOTO TaHHHa, U 
OH Ha¥HHaeT MOABJATHCA JIMIUb NOCe paskaBJIMBaHHA JIMCTA. 

Orciofa cileqyer OCHOBHOM BbIBOL, YTO LeHCTBHe€ HOHH3HPYIOUIMX U3/ryyeHHH | 
BbISbIBaeT B I[@JIOM JIMCTe HapyllleHHe BHYTPeHHeH CTPyKTYPHOH OpraHusalluy | 
TKaHeli JIMCTa, KOTOpoe cnoco6cTByeT KOHTaKTy (bepMeHTa H cyOcTpata, MOL00-, 
dO BJIMAHHIO HapylWieHusA TKaHei TPH MeXaHH¥eCKOM BO3eHCTBHN. OTH BbIBOBI 
IPeACTAaBJIAIOT OOM MHTepec WIA BBIACHEHHA XapakTepa JeHCTBUA U3J1y4eHuH 
Ha pacTHTeIbHble TKAHH. AHaJIOFHUHbIC BHIBOAbI CJICAYIOT H H3 OIIbITOB, MpOBe- 
JCHHBIX C JHCTbAMH TaOaka (TabOT. 2), XOTA B 9TOM CJlyYae OKHCJIMTEJIbHbIe 3- 
MCHEHHA pa3BHBaloTCH Ooslee MeJWICHHO OwJlarojlapaA Oosee HH3KOM BJ1axKHOCTH 
Ha cTalluu PepMeHTalHA JIMCTbeB TaOaka (oKOsI0 13%) mo cpaBHeHHIO C JHCTbA-, 
MH Yad (B MOJOLbIX MucTbAx 76—80%, B crapprx 60—65 %). | 

B OTHOMeHHH MpakKTHYeCKOM BOSMOXKHOCTH HCHOJIb8O0BaHHA payMaluMOHHOTLO. 
BO3Je€HCTBHA Ha JINCTbA Yad HW TaOaka CJIeLyeT 3aMeTHTh, TO STO, Npexye Bcero, 
3aBHCHT OT MOIMLHOCTH IIpHMeHAeMOLO H3JIYYeHHA, TAK KaK H3 IIPHBeeHHBIX aH- 
HbIX CJleftyer, UTO HEOOXOHMO B KOPOTKOe BPeMA COOOUIMTh WesIOMy JIHCTY 4as, 
jo3y B 5—10 man. Tr, a TaGaka — oKOO 25—50 mau. r. B HacToslee BpeMa 3TO. 
MOKA 3aTPYMHUTEIbHO, HO MPH avIbHeHIMeM NOBbIMeHHH MOULHOCTH HCTOUHNKOB, 
O6sIYYeHHA BOTIPOC Oy eT 3acJyXKUBATH CielMabHOrO U3YUeHHA. 

B 3akoyeHHe aBTOpbI MpuHOcHT riyOoKy1o OarogapHoctb mpod. M. A. Bo-; 
kyuaBa HT. C. Mpuny 3a pay WeHHHIX 3aMeuaHHit pH MpoBeeHHN HacTOSIeH, 
paOortet. 


Mucturyt Onoxumun um. A. H. Baxa Tloctynuso 
Axkajemuu HaykK CCCP 25 V 1959 


UHMTHPOBAHHAS JIATEPATYPA 


10. A. Bupospen, A. T. acu auckuit, Buoxumua, 24 (1959) ?2T.T. A c- 
Maes, CopTopejenne u (bepmentauua TaOaka, M., 1956, ctp. 272. %M. A. BoKxyuapsa, 


BuoxuMust Yast HW YaltHoro MponsBoyctBa, M3q. AH CCCP, 1958. ) 
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PHSHOJO'H f§| PACTEHHH 


A. K. ®EJOPOB 


PASHAS! PEAKUMA HA CBETOBbIE YCJIOBHH KAK OHO 
M3 PASJIMUHH APOBbIX PACTEHHHM, ABYPYYEK VW O3HMbIX 


O PEAKILMH PACTEHHM HA CBETOBbIE YCJIOBHA KAK OJHOK 
| 43 TIPHYWH, OBYCJIOBJINBAIOWWMX Y HHX PA3HY!O NPOJOJDKUTEJIbHOCTb 
| BEFETAWMOHHOLTO NEPHOJIA 


(ITpedcmaeaeno axademuxom T. J. JTowcenko 18 V 1959) 


JjaJibHeHWIHM Pa3BHTHeEM TIPOOJIeEMbI HallpaBJICEHHOrO H3MeHeHHA pacTeHuii 
/BHJICA BbIBOX, ClesaHHplit T. JI. JIpiceHKo, 0 3HaUeHHM OCECHHELO CBETAa B (pop Mn- 
}OBaHHH CBOHCTBa O38HMOCTH IPH H3M€HCHHH APOBOH MLWIeHHIbI B O3HMy1O. B 
fe C 9THM H3YYeHHe peaKUHH PasJIMUHbIX TO THY pa3BHTHA pacTeHHt Ha 
IBETOBbIC YCJIOBHA B 3aBHCHMOCTH OT HX 3HMOCTOMKOCTH, O3HMOCTH MOxKeT M0- 
)LYXKUTb YvyOJICHHIO; KOHKPeTH3aLMH BONpOCa H3MeHEHHA NPUPObI pacTeHuH. 
Kak OKa3aJiM Halli ONbITbI, IPH U3MCHEHHM APOBOH MUWICHHIUbI B O3HMYIO B ee 
OTOMCTBE HapsAy C O3HMBIMH MOABJIAIOTCA PaCTeCHHA THMa JBypy4eK, KOTOpbIe 
pH BeceHHeM NoceBe J[py2KHO KOJIOCATCA, a IPH OCCHHEM — yJOBJETBOPUTEJIb- 
10 Tlepe3HMOBpIBaloT (*). OTH pacTeHHA B 3HAYHTeIbHO OOvIbUIeH CTeMeHu, 4eM 
aCTe€HHA HCXOMHOFO APOBOTO cCopTa, 3aep2xXUBaIOTCA B Pa3BHTHM UM pocTe nok 
HAHHeM KOPOTKOFO JHA UM Ca6OH HHTCHCHBHOCTH CBeTa, 4YTO CMOcoOcTBYyeT 
‘X 3HMOCTOHKOCTH. SI poBu3alluA CeEMAH Y HHX MOUTH He YCKOPAeT pa3sBUTHA B yc- 
/OBHAX JWIMHHOTO JHA HW 3HAYHTeJIbHO YCKOPAeT — B YCJIOBHAX KOPOTKOrO. STU 
OHCTBa ABJIAIOTCH XapaKTePHbIMH UM WIA OObIMH‘IX COPTOB ABYpy¥eK, HMelo- 
I[AXCH CPeAM MINeHHIL, TYMeHeli, OBCOB (*). C 3aqavyel JambHeliwero yrury6se- 
HA HalMX 3HaHH NO OHOMOFHM pasBHTHA pacTeHHl ABypy¥eK HaMH MpoBOLH- 
OCb CKPeCUMBaHHe HX C APOBbIMH H O3HMBIMH COPTaMH, a TaKk2Ke€ APOBbIX MWe- 
(MIL C O3HMbIMH, C TOCJIeLyIolwuM H3syyeHHeM rHOpuzoB Fy. TIpopogzusaca noces 
HOpULOB B PasHble CPOKH. 

Takaa padOoTa Beslach HaMH B TeveHHe HeCKOJbKUNX Jer. Ja mpumepa 
CTaHOBMMCA Ha JaHHbIX OJHOFO HB OMbITOB. 

_ Vs ra6. 1 BuqHO, TO MpH NMoceBe BecHOH y TMOPHAHLIX pacTeHuli NepBoro 
|OKOJICHHA OT CKPEUIMBaHHA APOBbIX NMWeCHHY C JBYPyYKaMH H APOBbIX MWeHHL 
O3HMBIMH JLuddepeHupyercax TOUKAa pocta (Ha KOJIOCKOBbIe OyropKH) H HaduI0- 
aeTCH BbIKOJIALIMBaHHe IPHMepHO B OHO BpeMA C POAMTeIbCKHMH APOBLIMH 
opTaMH. 

IIpu nocese xe ocenbio (11 VIII u 21 VIII) y ruOpugueix pacrennit atux 
OMOMHAlHit 3HAUHTeIbHO 3alepxKUBaeTCA Pa3sBUTHe NO CpaBHeHHIO C HCXOI- 
BIMH POJMTeIbCKHMM APOBbIMH copTaMH. Tak, HanpuMep, y THOpHAHBIX pacte- 
uli OT CKPeUMBaHHA O3HMOli MueHHIbI Jlorecuenc 329 c aposoli Jliorecuenc 
2 npu nocene 11 VIII zudbepenunayus TOUKH pocta saqepxKasacb Ha 30 THeit 
0 cpaBHeHuio c ApoBolt muennuel Jlhorecuenc 62. Ilo creneuHn sto 3anepxKKu 
MOpHAHEIe pacreHuA OIM3KH K MMleHute-ABypyuKe 109 (copr us bonrapun). 

Y ruOpuAHpix pacTeHuli Wp OCeHHUX CpoKax MoceBa HaOuOMaeTcA 3afeprx- 
a He TOJIbKO B pa3BUTHH, HO HB pocte. 

Boo6use Ke peskaxH 3af/ep2xkKa B pasBUTHH M pocTe NOX BMAHHeM OCCHHHX 
COBH ABIAeTCH XapaKTePHBIM CBOLCTBOM PacTeHHH-ABypyuek. 
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Hi3 tra6n. | takxKe BUHO, YTO THOPHAHHIe pacTeHUA MepBoro NOKOJICHHA Of 
CKPelLHBaHUsA MMeHHUbI-[Bypy4kU C OSHMOH Mp MoceBe BeCHOH 3Ha UTE JI bHO) 


3aep2KHBalOTCA B PasBUTHNH, 6oulee MOJIOBHHbI JieTa OHH HaXOMATCH B (base Ky- 
ULeCHHA, HAMOMMHaA CBOHM BHeINHHM BHJOM O3MMble pacTeHHdA. OyHako, B OTJIH- 
une OT HOCeHHX, THOpHHbIe 

eee: pacTcHua B aBrycTe HJIM B Ha-) 

Buuanve CpOKoB Mocepa Ha pasBuTHe rHOpuyOB yasie CCHTAOPA (B 3aBHCHMOCTH) 
IS BEC ESSUSSOR EN 2 OT pOJUTebCKHX COPTOB) py] 


| 
BEG HO BbIKOJIallIMBaloTca. Panpulle) 
e688 BIKOJALUMBalOTCA — THOPHAHBIC) 
S) o 
e oe ™ Jlata Kouo- pacTeHHaA B KOMOHH AILHH, rye Ef 
O6bekT ucceOBAHHA x ‘Ce IWCHHA 6 a 
Beas KauecTBe O3HMOFrO CopTa ObIJé) 
peses B3aTa KoomepaTopka, MOS Ls) 
Hee, Tye Oblla B3ATa O3HMas| 
Moces 26 IV muenuita Jltorecyenc 329. Srq 
P, 26191 ny AEe) x JIIio- fe a) yy UpesBbrualino uHTepecupri baKxTy 
TeCILEHC O04 o 
E, Koonepatopxa x Jliorec- Hal KOTOPBIM cCwleqyeT MOAY4 
ueHe 62 15 1 VII arp. IIpu oceHHux cpokax 04 
F, Jlwrecuenc 329 < JIrec- ceBa pacTeHHA MepBoro MOKOJe;s 
merc 62 16 3 VI HUA OT CKPelHBaHHA MMIeHHILD) 
F, 26191 >» KooneparopKka 48 > VIII ‘A P ne Bae oa wen 
F, Koonepatopxa < 261914 54 8S VIII ABYPYSKH C O38 | 
F, Mocxosexas 2453 x 26191 64 ey 1D HeMY BHAY Majo YeM OTJIMUA 
F, Jltorecnenc 329 « 26191 69 3 IX JIMCb OT OOBIUHBIX O3HMBIX COP-} 
Jliorectenc 62 (spoBas) 13 28 VI_ ros. [Ip mocene sapoBu3supoBaH:} 
26191 (aBypy4ka) 24 10 VII Bey a Me E e a 
JlroTecueue 329 (o3umasz) M27. He 6n110 HBIMU ON ee OC 
Hel) BbIKOJalIMBaHue HacTy+4 
Tloces 14 VIII aio 3HAYMTeEJIbHO PaHbllle, eM; 
F, 26191 x JItorecnenc 62 36 He 610 B KOHTpoue. Tak, TrHOpHaHBIE 
Fy aa coe. x Jltorec- - pacTeHua OT CKpeltuBanua mme-| 
J 
F, Jlrorecyeno 329 x JItoTec- eee KoonepaTopku c Bypy4-| 
uence 62 49 Kol 26191 or moceBa sApoBusHy 
F, Koonepatopka & 26194 He 6pi10 POBaHHbIMH CeCMeCHaMH BbIKOJIO- 
Fr Jlrorecipeuc 329 xX 26191 He 6pnim0 CHIIMCb Ha 30 JHA paHbure KOH- 
JIrorecueuc 62 19 
6191 66 TpombHbix. IIpu mocese Heapo- 
109 (1BypyukKa) 48 BHSUpOBaHHBbIx C€CMAH STOH ME 
KOMOHHAaUHH, HO B YCJIOBHAX 
Tlocep 24 VIII OeclipepbIBHOTO OCBelLeHHA Ha 
F, 26191 x Jlorecuenc 62 49 | He Ono ONOMasocb ycKOpeHHe B KOJIO-; 
Fy eG x Jhorec- : meHun Ha 30 gHeH. Bouwpuioe 
weuc 62 DO : 
3 eRe BRO Rees BJIMAHHE OKA3bIBaeT U HHTCHCHB-| 
mene 6D Heese HOCTbh OcBelleHHA. Tak, pacTe- 
F, Koonepatopxa x 26191 He 6pt10 HHA NepBOTO NOKOJICHHA OT, 
F, Jhorecnenc 329 x 26191 | He 6nin0 CKPeCWIMBaHHA O3HMOH NMeHHILbI, 
pee 62 27 JTiorecnenc 329 c _ABypy4KOl, 
26 He 61110 
26191 Ha GecnpepEIBHOM ocBerIe- 


HMM IPH HHTCHCHBHOCTH oOcBelleHHA oKOI0 70000 mK BpIKOJIOCHINCh Yepes 
41 eHb MOCI€ MONHbIX BCXOJOB, a IPH HHTeHCHBHOCTH OCBeIeHHA OKONO 
4500 aK — sMlb uepes 75 WHeH. 

TakuM o6pa3om, rHuOpu¥yHBIe pacreHua MepBoro NOKONeHUA OHO KOMONHA- 
WH OTAMYAIOTCA OT pyro NO peakIMM Ha CBeTOBbIe YCIOBUA B HavaJIbHbIh, 
NepHOl %H3HH (pH MOceBe HesPOBH3HPOBaHHEIMH CeMeHaMn). 

Ecam 9T0 Tak, TO 9TO JaeT HAM OCHOBaHHe mpennonoxuTD, UTO, BEPOATHO, 
1 MCXOMHDIC COPTa, OTHOCALIMECA K PasHbIM THNaM PasBUTHA — APOBBIM, JIBY- 
PY4KAaM H OSHMBIM, NOJZKHBI TOKE PasMYaTbCA NO peakUHH Ha CBETOBIe YCOBHA 
B HavaJIbHbIM MepHOR CBoeH 2U3HM (JO MpokomKuTeNbHOrO BOSsTeLcTBUA HU3- 
KUX TeMIepaTyp, IPH MoceBe HeAPOBUSHPOBaHHbIMM CeMeHaMH). 

Panee HaMH OblJIO ToKa3aHo (7), uTO, NelicrBHTeNbHO, APOBbIe H ABYpPy4KH 
PasIHYalOTCA MEAY COOOH MO peaKINH Ha CBETOBHIe YCIOBMA, B YacTHOCTH M10: 
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aep2KKe B Pa3sBHTHH B yCJIOBHAX KOPOTKOFO JHA UH OTHOCHTEJIbHO Cula€oro oc- 
euleHua. Takum oOpa30M, ApOBbIe, JByPy¥KH U rHOpuybI MepBoro noKoeHUA- 
T CKPeWIMBaHHA APOBbIX C ABYPy4KaMH, APOBbIX C OZHMbIMH UH JBYpyu4eK C O3H- 
MBIMM PasJIMualOTCA Mexy coOOH MO peakUMH Ha CBETOBLIe YCIOBHa. C MOMOLLbIO 
BeTOBbIX YCJIOBHH MOXKHO YCKOPHTb WIM 3aepKaTb UX pasBUuTHe. OAH H3 HAX 
OUTH He 3ajlepXKHBaIOTCA B PaSBUTHH B YCJIOBHAX JWIMHHOFO JHA, HO 3aepxKu- 
iBaIOTCA B YCJIOBMAX KOPOTKOTO JHA, Apyrve Ke 3aepKuUBaloTCA HB YCMOBHAX 
THOCHTEIbHO JVJIMHHOTO WHA. [lo-pasHomy OHH pearupylOT H Ha MHTeCHCHBHOCTD 
CBelLeHUA. 
_ B cBa3H C OTMeCYCHHBIMY PasJIMYMAMM B peaKWMH Ha CBETOBBIC YCJIOBUA y 
IAPOBbIX, JBYPy4eK MH UX THOPHAOB, eCTb OCHOBAHHE MpeNONaraTb, YTO U O3HMBIe 
JJOJRKHBI OTIM4ATbCA TAKKEe MO peaKIUMA Ha CBETOBbIC YCJOBHA OT pacrenan mpy- 
HX THIIOB pa3BHTHA.- - 
| Becb aHasiM3 nowyyeHHoro MaTepHavia BCnGeHEy lo H3y4eHHIO TepBoro M0- 
KOJICHHA THOPHAOB OT CKPellMBaHHA JBYPy¥eK C O3HMbIMH IIPHBeJI HaC K BbIBO- 
Jy, UYTO O3HMBI€ JOJKHbI BbIKOJIOCHTbCA B YCJIOBHAX JOBOJIbHO HHTCHCHBHOTO 
iOeclipepbIBHOTO OCBeMleHHA 6€3 IPeCIBAapHTebHOW UX APOBM3allHMu Mp HASKUX 
emnepatypax. JA npoBepkH 9TOrO Oblla COOpyKeHa CielualbHad OCBETUTEJIb- 
(Had YCTaHOBKa C BOJAHDIM (PHJIBTPOM C HHTCHCHBHOCTHhIO OCBeILeHHA OKOJIO 50— 
70 Tpic. 1K. Temmepatypa B onpire He Naflasia HuKe 20°. 
_ TIposeyeno yBe cepun onniros. B I cepuu noces 6p npoBenex 4 IV B Tenu- 
ue, 11 IV nocae nowHbIxX BCXOJOB pacTeHHA Ob MepeBeseHb! Ha HeMpepbIBHOe 
WHTCHCHBHOe OCBeleHHe, HMEHHO ~ 50—70 Thic. JIK, Ha HeMpepbIBHOe OcBellle- 
Hue, Pe B KaveCTBe HCTOUHHKOB JOMOJIHHTCJIbHOFO OCBeLLCHHA HCIHOJb3O0BaIHCh 
OObIUHbIC JIAMMbI HAaKaJIMBaHHA C HHTCHCHBHOCTbIO OCBelWeHHA ~ 5000 mK, wu Ha 
ecrecTBeHHoe. 20 VI, T. e. vepes 70 Hel Moce NOJHBIX BCXOJOB, OTMeYeHO Mac- 
COBOe KOJIOINeHHe Y O3HMOH MNeHuUbI BanxyTu 1201; 7 VII, Tr. e. vepes 87 aHel, 
TO 2%e HaOMONaIoch y O3HMOH pxu Batrka MockoscKas; NosqHee HaOwOJas0cb 
MaCCOBOe KOJIOMeHHe Y O3HMbIx muteHut, MockoscKas 2453 u Jitorecueuc 329, 
a uMeHHO 18 VIII,r. e. yepes 129 quel nocae NOMHBIX BCXONOB. B TO xe BpeMs B 
JIPYrHX JBYX BapHaHTaX O3HMbIe pacTeHHA JO KOHIa BereTalMOHHOrO NepHoya 
He BbIKOJIOCHJIHCb, OCTaBaACb B (pase KYUICHHA. 
_ Takum o0pa30mM, NpesqnoulowKenue, CesaHHoe Ha OCHOBaHHH aHaJIH3a OMBbITOB 
C THOPHAHEIMH pacTeHHAMH NepBOrO NOKOJICHHA, O TOM, YTO O3HMBIe JOJIKHDbI BbI- 
KOJIOCHTbCA B YCIOBHAX HHTCHCHBHOTO OecnpepbIBHOrO OCBeLeCHHA Oe3 NpelBa- 
PHTCAbHOH APOBUZallHH, MOATBepAUNOCD. OymHako JIA OobuIeH yOequTeIbHO- 
CTH MbI 3aJIOX%KHIM CHOBA NOWOOHbI OIT. 14 X Obi MpOBeZeH MOceB B NOCeBHLIC 
AUMKH O3HMOH pxuH Batrka Mockopckan HM O3HMbIX nweHu Banxyta 1201, 
Mocxosekasn 2453 u Jitoreciienc 329. Tlocuie novHprx BCXOJOB pacTeHHA Onin 
eee JICHbI Ha MHTCHCHBHOE HEMPepbIBHOe OCBeleHue Ha YCTaHOBKe, Ha Helpe- 
PHIBHOe OCBeLeHHe OT OOBIUHOIi JlaMnbI HakaJIMBaHusd 500 BT C MHTeHCHBHOCTHIO 
ocBeljeHua oKo0 5000 kK uw Ha ecTecTBeHHOe. B pe3yibraTe O3HMbIe pacreHus, 
ObIBINMe B YCJIOBUAX MHTCHCHBHOTO HeMpepbIBHOTO OcBelleHuA, Yepes 70—105 
Hei [Pp yXXHO BbIKOJIOCHIMCh; HAXOJMBINHECA B YCJIOBHAX OTHOCHTEJIbHO C1a60ro 
10 HHTCHCHBHOCTH OCBEWICHHA OCTaJIHCb B (pa3se KYUICHHA; COMep*KaBliMecA Ha 
€CTECTBEHHOM JIH€ NOrHOJIM OT HeWocTaTKa CBeTa. 

Bce To NoKa3biBaeT, UTO JCHCTBUTEJIBHO APOBble pacTeHUA, JBYPY4KH H O3H- 
MbIe PasJIMYAaIOTCA Mex Ty coOoli 10 peakKWHH Ha CBETOBbIe YCJIOBUA B HavaJIbHbIl 
HepHO *XH3HH. B cBxa3H C STHM H3MCHEHHEM PeaKIMH PacTeHHli Ha CBETOBBIe yC- 
NOBUA, HapALY C WPyrHMu CBOMCTBaMH, MOXKHO MO yuaTb pacTeHHusA C onpeyeseH- 
HIM BePreTallMOHHbIM Me€PHOAOM, O38HMOCTbIO, 3HMOCTOHKOCTbIO H T. J. 


Tloctynuao 
16 V 1959 


UMTHMPOBAHHAS JIMTEPATYPA 


oa hele a ceHKO, ArpoOuonorns, 1952. 2 A. K. Degxopos, Mss. AH CCCP, 
ep. ONO., 2e9 954 4) 8A. K. ®exopos, JAH, 104, Ne 4 (1955). 
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loxxaynn Axayemun nuayx CCCP 
1959, Tom 128, Ne 2 


Ujeu-Koppecnoujent AH CCCP If. 1. BEH-BHEHKO 


HOBbIE CAPAHYEBDIE (ACRIDOIDEA) M3 CEBEPHOrO KUTA 
HM UX 300rEOrPA®HYECKOE 3HAYEHHE 


@Mayua CapaHyeBbilx yMepeHHoH uacth Espa3uu m0 BAAMMOMY COCTaBYy MO?KeT - 
CUHTATbCA B OCHOBHOM yxKe BbIACHeHHOH. Tak, k 1951 r. us CCCP Obit usBecTeH 
481 Buy (?), Hc TeX NOP AOOaBeHO JMUIb HECKOJIbKO BHOB. MHoe nowoweHne C 
H3YYCHHOCTHIO CapaH4eBbIX B COMPeebHBIX Cc CCCP a3svaTcKux crpaHax. Oco- 
6eHHO Oorata cdbayna Kuras, u 3ecb MpescTOUT elle MHOTO CleaTb AIA ee OO- 
CTOATCIbHOTO H3YYCHHA; STO MOPKET HMCTbh HaYUHOE 3HAYeHHE B NOSHAHMM IPH § 
POMHBIX YCJIOBHIi H JaHuapToB aHHOH CTpaHbI M pu paspaOoTKe mpobseM ee | 
30oreorpaduyeckoro palioHHpoBanusa. Bmectre c TeM, 9TO acT MHOFO HOBOFO Ui { 
WIA MO3HaHHA TeHe3sHca yMepeHHoH cbayHb! EBpasnuu B WeJIOM — BBHJLy TOYO, | 
uTO B (bayHe Kuta coxpaHHdocb MHOTO J{peBHHX POMOHAUAJIbHbIX SJICEMCHTOB. | 

Hyke oncbiBaloTcs JBa HOBbIX JIA HaYKU pOfla Hl TPM HOBbIX BUja CapaHye- 
BbIX 43 CeBepHoro Kutax, o6Hapy*XeHHbIX HAMM Cpe KOJWICKUHOHHBIX MaTe- | 
pHavJioB, NpHcwaHHbIxX Ha omnpefenenue u3 TlekuHa MucturyroM SHTOMOJIOrHH 3 
Axajlemuu Hayk Kuraiicxoli Hapoguoli Pecny6muxku. OTKpbiTHe 9THX HOBBIX (OPM + 
OKa3aJl0OCb HHTEPeCCHbIM HW B 300reorpatpH4eCKOM OTHOILeCHHN. 

AsrTop mpH3Hatesen JupeKuun Mucrutryta 9HTOMOJIOTHH 3a TIpecTaBJIeHHe » 
WIA H3YYCHHA HHTepecHoro HayuHOrO MaTepHaJia. THMbI HOBbIX BHOB OY,YT | 
nepecaHbl Ha XpaHeHHe B Ha3BaHHbI WHCTHTYT. 


Ptygomastax B.-Bienko, gen. n. 


IIpeycrapureib nofcem. Gomphomastacinae. Yeukn camila (y camKu o6v10- 
MaHbl) 14-yieHuKOBble, HEMHOFO JWIMHHee repemHux Oelep, BePUIMHHbIe WIeHH- 
KH YMepeHHO paclUMpeHbl, HO He OOpasyloT pesKol OyaBbl, YCHKOBbIM OpraH B 
Bujle riaqkoro OyropKa cHu3y 10-ro wieHuka. Tema cnepetu m0 6oKaM C KOpOT- 
KHM BJlaBJICHHbIM BbICTyHOM. JloOHoe peOpo no Beeli LuMHe Cc peLKOH Oopo3KoH, 
MexX]y OCHOBAHHAMM YCHKOB paCIWMpeHo u Jaee BBePX JO VpOBHA SOKOBbIX 
Pla3KOB C NapaJeJIbHBIMA KPasMH, Jlaslee pe3KO pacilMpeHo u ero GoKoBBIe 
Kpax ocTurator OOKOBbIX BBICTYNOB TeMeHH; B Tpod@usb JwOOHOe peOpo yme- 
peHHO BHICTyNaeT Bnepel MeXKy OCHOBaHHSAMM YCHKOB. CpelMHHblli rma3o0K pac- 
MOJIOXKeH 3aMeTHO HWKe HHKHerO ypoBHA ria3. llepeqHecnuHKa KOpOTKas, 
K3a4H CHJIbHO paclIMpeHHas, JUCK NO OoKaM C Pe3KHMH BOJIHNCTbIMH KWJIAMH, 
3aHUH Kpali c BbleMKOi. Bce Gegpa 6e3 KOHIePHIX WHMOB, |-fi uneHUK 3aqHUXx 
Nanok CBepXy 10 OOKAaM JIMIb C OMHUM WIMNHKOM HIM CoBceM 6e3 HUX, Ha Bepn- 
He C MapOH HeOAMHAKOBbIX WIHMOB; JanKM C CHMMeTPHYHbIMH KOPOTKaMH, MIpH- 
cocka MaJICHbKaxA, Y2KaxH, KOPOYe NOJIOBMHBI AIMHbI KOTOTKOB. BoKoBple CTOpOHbI 
nepBoro Teprura Opiouka c mpoObHbIM Kuwiem. ILepku KOHHYeCKHe, He JWINH- 
Hble. Tun poya — Ptygomastax sinica, gen. et sp. n. 


Ptygomastax sinica B.-Bienko, gen. et sp. n. 
Puce. sli 


IIpos. Panpcy: Munpas, socrounpiii Hanpimanb, abcomoruas Bpicora CBbILUe 
2000 m, 29 VII 1957 r.,! of runu 19 
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Yepnopato-ceppii. Yeuku c TemHoi pacumpennoh BepmuHol. BeptuKasb- 
BI WwamMeTp rasa y CaMila HeMHOrO JWIMHHee, y CaMKM HeMHOrO KOpoye MOj- 
1a3Horo pacctosnusA. Jlo6uoe pe6po mexKiy ycuKamMu y CaMIta HeMHOrO IIMpe, 
’ caMKH B 1,5 pasa wpe nonepeunuxka |-ro uneHuKka ycuKos. Horm ymepeHHo 
JIMHHbIe, TepeHve HM cpeHue Oelpa WecTurpaHHble, JOBONbHO TOJICTHIe, 3a]- 
me Oepa Oe3 WIMNHKOB NO KWJIAM; 3a2HMe ToeHH CHapyxu y camua c 14—16, 
camKu c 18—21 mwunamu, usHyTpH 
goTBetcTBeHHO c 12—13 uw 13—15 
ovlee JWIHHHbIMM WHMaMH, CHH3y Ha 
epluHHe CHapyxXu Cc OJHHM UIMNOM. 
LTBOPKH sAlileKsaa OOblsHOrTO JIA 
homphomastacinae Tuna, BepxHue 
ITBOPKH CHapyKU co cruiaxkKeHHbIMH 
yOuHKaMM, OCHOBAHHe HWKHHX CTBO- 
OK CHapyKH C HEMHOrHMH CrvlaxKeH- 
bIMH 3yOunKaMH. [enuTambHad miac- 
‘MHKa CaMIla KOpOTKas, B mpoduvtb 
/peyroulbHaw. c3aqHw Ha BepuInHe 
‘MIOWeHa C OOKOB HM HeceT OCTPpIl 
|[POMOJIbHBIH KWJIb; Y CaMKH C JVWIHH- 
IbIM OCTPOYFOJIbHbIM CPeUHHBbIM BbIC- 
PyNOM HM OKPyrJIO-IIpHTynJIeHHbIMH 
hanHe-OokoBbimu yruiamu. Jliuna Tena 
$11,5, 9 18MM; nepenHecnuHKu 31,6, 
i 2,2 MM; 3aqHuXx Oenep 38, 9 9,4 MM. 

Bueline H 10 COBOKYNMHOCTH MpH3HaKOB ONMCHIBaeMbIN PO HU BUA CXOJeH Cc 
aedomastax C. Bol., u3BecTHbIM 10 HeEMHOrMM BuaM H3 3anaqHEix Pumanaes, 
BKIIOUad Kaumup, u roro-3anaqHoro Tu6era (1, ?). Camo 2Ke nogxcem. Gompho- 
fmastacinae SHeMHYHO H BeCbMa XapakTepHO JIA TOpHoro NaHAWadra Cpeqnen 
VAsHH C IIpHeKalluMH cTpaHaMu — Kak MepexKHTOK TPOMMYeCKOH MpHpoH, 
PyllecTBOBaBlUe 34ecb B TpeTHUHOM mepnoge (1). M3 Kurasa sto noscemelicrso, 
«pOMe loro-3amaHOK uactu TuOera, He ObiuIo U3BeECTHO, HM OTKPbITHE ero mpefcTa- 
BHTCIIA B TOPHOH cucTteme HanpiuiaHA CBUAeTeIbCTBYeT O HECOMHECHHOHM 300reo- 
rpaduyeckoit HW reOuCTOPHYeCKOH OOULHOCTH 9TOFO ropHorO paliona Kuras c rop- 
bee CHCTeEMaMH, BXOAWMMH B apea Gomphomastacinae, umeHHo c TaHb- 
anem, Ilamupo-Amaem, [uuaykyem u 3anayqupimu Cumasaamn. 


Puc. 1. Ptygomastax sinica, gen. et sp. n., 
Nepean vacTb Tela camila (THI), BAA CBepxy 


| 
| 


Sinotmethis B.-Bienko, gen. n. 


IIpeacrasutenb tTpu6pst Thrinchini nogcem. Pamphaginae. Tema cuibHo 
jMOKaTOe, TEMeCHHBIC AMKH He pa3sBuTbl. JIoOHoe peOpo MexKAy yCHKaMH OYeHb 
jy3koe, He Wupe monepeynnka |-ro wieHHkKa ycuKa, K CpeHHHOMY Tvla3sky sB- 
ICTBCHHO paciMpeHo, nO HUM CTepToe; B Npodusb OHO 3aMeTHO BBICTYMaeT BIIe- 
|pe MEK y yCHKaMU H OKPyrsio NepexOAUT B TEMA, Y CPeEMMHHOTO Tia3ka C TyNO- 
| YrOJIbHBIM BLaBseHnem. JlonomHHTeIbHbIe WHWeBble KHIH cTrepTHe. [lepeyquecimy- 
/Ka B Mpo3oHe cylerKa KPbILIeBUAHAA, B MeTa30He MyIocKasl, O6e3 COKOBBIX KHUIeH; 
(CPCLMHHbI KHJIb HU3KHH, B MPpO30HE JIMIUb CerkKa MpHMOAHAT, He 3yOuarTbli, 
|HersiyOoKO nepeceyeH JBYMA NONepeuHbIMH OopossaMu, MeTasoHa Ha OJHY TpeTb 
| JIMHHee IpO3OHbI, C JIMHEHHbIM CpeqHHHbIM KuvIeM. IlepeyqHerpylb CHH3y C pas- 
|[BOCHHBIM TacTHHyaTBIM BEICTyNOM. HaykpblIbs CaMia BHOHEe PasBHTHIe, Y 
iCAMKH CHJIbHO YKOPOUeHHbIe, HO He GOKOBbIC; KPbIWIbA 3a CpeMHOH c peskol 
\AyroBuHol TeMHOM MepeBasbIo, y CaMKHM HeMHOTO KOpoue HaKpHIWIMH. Sannue 
(Oelpa cpaBHUTeIbHO JWIMHUbIe U y3kHe; 3aHHe roseHH Oe3 HapyxXHOrO BepwinH- 
|Horo WMNa, U3HYTPU ABYXUBeTHbIe. BpiowiKo cBepXy JMU y CaMKH CO CuaObIMH 
6yropKamu nepex 3aHuM KpaeM TeprHuToB. TuMmaHabHad JIOMaCTh MaJleHbKaA, 
y3kaa, K3au pacumpenHas. Opran Kpaycca B BepxHeli uacTu c rpyObimn Bep- 
TUKAJIbHbIMH MOpWwHHKaMH. Tun poga — Sinotmethis amicus, gen. et sp. n. 
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Sinotmethis amicus B.-Bienko, gen. et sp. n. 
Puc. 2 


IIpos. Taupcy: LUsiomoanh (CywxKoy), cesepupie npesropba Hanpmians, | 
a6coulloTHad BEICoTa oKoo 1500 m, 26 VIII 1957 r., 1 Gf tTunul Q. 
Cepopato-xKeITbIli HIM Cepbiit, ca6o WepoxoBaTbi. YcukKu camila paBHbl 10 
JMHe rosloBe C HepeqHecnuHKOK. Tema NOTH MJIOCKOe, JIMIb y CaMlla CO CJIerKa | 
IIPHNOAHATIMU y T1a3 GOKOBbIMM KpaxaiMH; BeEPpTHKAJbHbI WMamerp rasa y CaM-| 
la HEMHOTO OO/IbUIe, y CAMKM PaBeH WIMPHHe TeMeHH M@XKLy Ta3zaMH. Tlepeque-| 


Puc. 2. Sinotmethis amicus, gen. et sp. n., romopa 
tepequecnuHka camila (THI); BUA COoKy 


CUHHKa B pacCeCAHHbIX raKHX 3€PHbIUKAX, CPeAMHHbIM KWJIb B MPO3OHe MOUTH! 
WJIM BMOJIHe TOPH3OHTAIbHbIH, 3a0HAA ero MOMACTh OKPyruax; 3aHHH yrou! 
MeTA30HbI UpAMOH y camila, TyNOH y caMKu. HaKpbvibA CaMIla 3axOJT 3a Bep- 
WHHYy 3aHux Oelep. y CaMKH YJJIMHeCHHO-oBaIbHbIC. Kpbiibs XKeJITbIC pH OC- 
HOBaHHH, TeMHad MepeBaA3b Y CaMUla C3aM CyKUBAeTCA, HO JOCTHraeT aHaJIbHO- 
ro Kpaad. 3aquue Gedpa H3HYTPH PO3OBaTHIe, y CAMOTO OCHOBAHHA C PaCIVJIbIBUa- 
TbIM CHHEBaTbIM MATHOM. SalHHe TOJeHH U3HYTPH Y CaMoro OCHOBAaHUA (He Jo-! 
XOA WMNOB) KpacHble, Javiee Ha 3HAUMTeEIbHOM MPOTAKeHHU CHHHe, BePLINH- 
Had MATAA YaCTb BHOBb KpacHas; WunoB usHyTpu J—10, cHapyxu onN Gomer. 
KOpoTKuHe, y camila ux 10—12, y camxu Y. IIpucocka mex Ay KOroTKaMH y Camila 
MOUTH PaBHa NOJOBMHE JJIMHbI KOTOTKa, y caMKM Oolee y3KaH HM KOpOTKaaA. 
J[nuna Tena 335,948 mm; mepequecnuuKku 310, 9 12,4 mM; HanKppini 331, 
© 16 MM; 3aqHHx Gezep G'17, 9 21 mm. 

OrHocutTca kK 9HemMHuHOK ia nycreHb u npenropuk Llextpanbuot Asun 
pogosou rpynne Filcnerellae u 6onee scero 61u30K K Mongolotmethis B.-Bien- 
ko (?) u ocoGeHHo k Beybienkia Tzyp. (4), Ho BHeIlHe Take cxoqeH c Eremo-' 
charis Sauss. u3 mycrbrHb [lepeque Asuu u cepepo-sanazHou Munnu. B nenom! 
»%e TpHOa Thrinchini pacnpocrpaHeHa B apuyHbIx OOnacrax Craporo Cera Jo { 
CpequsemHomopba u FOxuot Adpuxu. 

Capanuespie rpynnt Filchnerellae pmecre c ky3HeunkoBbimu Deracanthinae 
MH HekoToppimu Decticinae cocTaBaloT XapakTePHYIO OCHOBY (payHbl MYyCTbIHb 
WM apudHBIx mpenropuli Llenrpanbuot Asnu, MopdomoruyeckH pe3kO OUep4eHbl, 
He UMeIOT posuyeh B TponuyeckoH A3Hu MU ABJIAIOTCA HECOMHECHHO JPeBHHM 92UIe- | 
Me€HTOM WeHTpabHOasvaTcKoH dpayHb!. Camu xKe mycTpiHH IlextpambyHoit Asun | 
10 COBPeMEHHBIM MpeCTaBJICHHAM HMEIOT BECbMa MOJOJON BO3PacT HM BOSHHKIM 
3eCb, BHAHMO, B KOHIe MvIMOWeHa WIM axe B YeTBeEpTH4HOe Bpema (*). 

EcTb Bce OCHOBaHHA MoMaraTb, UTO Ha3BaHHBIe TPYMMbI WYCTHINHBIX Hace- 
KOMBIX ABJIAIOTCA BTOPHUYHO-apHAHbIMH OpraHH3mMamu, T. e. Wepepa6oTaHHbIMH 
MOTOMKaMH JpeBHHX Me3O*PHJIbHBIX WH WeHApOPubHBIX opm. Onn cyulecTBy- 
1OT 34€Cb MW KaK OCTATOK MpexKHero JYrOBO-secHOre Mahara, MW KaK CamMocTos- 
TeJIbHaA, JIMCHHO WeHTPabHOa3HaTCKaA BeTBb MYCTHIHHOM (ayHbl. Qroli 3Bo- 
mrounen (bayHbl Ha MecTe ycTpanseTcA KaxKylleecd MpoTHBOPeNe MEX Ly IpeB- | 
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1OCcTbIO (ayHUCTHYeCKO OCHOBI WeHTPaNbHOasHaTCKUX MYCTbIHb HM MOsOJO- 
‘Tb}O CaMOFO MyCTbIHHOrO saHAMadra LleatpanbHow Asun. 


Podismopsis mongolica B.-Bienko, sp. n. 
Buytpeuyas Mouronua: p. Cyxa, 23 VI 1957, 14. 


CaMell OTHOCHT@IbHO KPYMHbIi, WOKOIa{HO-Oypbili, HeECKOMbKO HanomuHaer 
caMKY. YcuKM HEMHOFO JJIMHHEe TOJIOBLI C MepeAHECMHHKON, AwIMHAa CpeAHHHEIX 
H@HHKOB B 1,5—2 pa3za mpeBocxoJuT ux wupHHy. Tomopa cerka yAMHeHa, 
rakoro »%e Tuma Kak y P. genicularis Shir. Tema caerka moKaToe, wHupoKoe, 
BTpoe MpeBOCXOJUT WHpHHy JOOKOrO peOpa MexAy ycuKaMu; BepuiMHa TeMeHu 
iorlepeuHo-rpeyrosbuas, Kopoue, uem y P. genicularis Shir., u qmuunee, vem 

P. ussuriensis Ikonn. Jlo6 B npoduib clerkKa BBITYKJIbIi, oOpasyer c TeMeHeM 
3KO 3aKPYIJIeHHbIH yrod, JOOHOe peOpo culerka BAaBseHO MO), ria3sKom. J]nuHa 
43a TIPHMepHO paBHa NoOAriasHomy pacctTosHulo. IlepeqHecnunka B mpo3s0HeE 
‘O CJl€rKa BOTHYTHIMH, MOUTH MapasieJIbHbIMH OOKOBbIMH KHJIAMH; B MeTa3OHe 
KMJIH MeHee pe3kHe, MPAMbIe€, HO ABCTBEHHO PaCXOAATCA K3aIM, CaMa MeTa30Ha 
JlerKa IepOXOBaTas, BABOe WMpe HanOovlee Y3KOH YaCTH MpPO3OHbI, 3aHHH Kpalt 
‘aerka J\yrOBHAHbIN, MO cCepeyMHe C e4Ba HaMeueHHOH BbIeMKOH. Bokosple J10- 
acTH MepeqHeCnHHKH e4Ba OOJIblWe B WIMHY, 4eM B BbIcoTy. IIpomexkyToK M@x- 
Ky sonacTaMH cpeqHerpy i NONepeuHbIH, MOUTH BABOe OouIbUIe B LWMPHHY, 4eM 
8 WIMHY, 3aqHerpy4HOH MpOMexXYyTOK pe3KO NonepeyHbI. HalKpbuiba yKopo- 
CHHbIe, He WHpoKHe, cxoqHble c P. gynaemorpha Ikonn., ocrurator sb 
fee cerMeHta OplouiKa, MaTOBbI€, HeMpO3pauHble, YMePeHHO B3JlyTble, B OCHOB- 
10H UacTH CIerKa PaccTaBJIeHbl, Jasee yYMepeHHO HasleraiorT JIpyr Ha Apyra; Bep- 
ilMHa UX KOPOTKO NOMepeyHO CKOINeHa, MepeqHee owe MocTuraer CepeqHHbI KOC- 
| aJIbHOrO Kpas, He YePHoe, KOCTAIbHOe Noe BABOe WUpe CyYOKOCTaJIbHOrO. 3Sat- 
iz Oelpa MeHee crpoliupie, vem y P. genicularis Shir., c vepHopato-6ypoli Bep- 
[HHOH, HH3 TeMHO-BHUIHeBO-KpacHbli. Bee slamKu CO CculerKa aCHMMeTPHUHbIMH 
KOPOTKaMH, IIpHcocKa Ooubilad, WHpoKas, He KOpoye KoroTKoB. BprowiKo Oy- 
poBaTO-O1MBKOBOe CHH3Y. Ananpuasa maactunKka yAJIMHEHHO-TpeyrouIbHaa C OCT- 
pOyrombHOH BepHIMHOH, CBepxy rayKas. TeHutTaibHad mlaCTHHKa OCTPO-KO- 
fiuueckas, €€ BEPXHHM Kpali paBeH NO WHHe aHasIbHou nuacTHHke. LlepKu KOpo- 
fe aHambHow maacruuKu. JinuHa Tena 20, nepequecnuHku 4,4, HalKpbiuini 8,3, 
samHux Oenep 12 mm. 
Ilo copokyNHOCTH MIpH3HaKOB 3TOT BUA OMe Bcero cTouT K P. gynaemorpha 
ee. 43 }Ox%KHOH uactu IIpumopbsa. OranyaetcaA HaKJIOHHOH, BEPLIHHOH TeMeHH, | 
}1a60 BJaBJICHHbIM JIOCHbIM peOpom, COMPHKAaCarOllMMHCA Ha CMMHeE HaKPbWIbA- 
aM c OOpyO1eHHO BepummMHOl u Oomee WHpPOKMM CpewHerpyAHbIM MPOMe2K YTKOM, 
— Pon Podismopsis Zub. sBanerca mpedcraBuTesemM xXosoocTonKoH cbayHbl 
tmOupcKoro HIM JasIbHeEBOCTOUHOrO THMa H CBA3AH B OCHOBHOM C JIYrOBO-JICCHBI- 
MM Wesxosamu. Haxox enue HoBoro Bua, pOACTBeHHOrO BUY 3 IIpumopba, yKa- 
‘BbIBaeT Ha MPOHHKHOBECHHE B (bayHy BuyTpennen Mouroviuu 3JIeMeHTOB aJIbHe- 
OCTOUHON, HIM MQHbYKYPCKON, JIyPOBO-ecHOH (cbayHbl. 


SoouornuecKHli MHCTHTYT Tloetynm10 
Akajemuu HaykK CCCP 18 VI 1959 
UATHPOBAHHAS JIATEPATYPA 

Pie Sepbies sib wien Ko, LUNE. B64 sara) (1949): Aye Catt De ae 

JI. Muueuxko, Capanuessie dayne! CCCP u compeyempubix ctpan, 1, M.— JI., 1951. 
M. M. Unou Hu, Matep. uctopun daopbl nu pacTuTeabHocTH beep a 129 (1958). 
E. Tl. Ianaeuxkos, Sxutomor. o6o3penne, 35, 883 (1956). 
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C. A. MHJIEHKOBCKHHM 


PA3MHO)KEHHE HW JIMUHMHOUHOE PASBUTHE MOJIAXETHI 
HARMOTHOE IMBRICATA L. B BAPEHIEBOM H JIPYPHX 
MOPSiX 


(ITpedcmaeneno axademuxom E. H. Taeaoeckum 13 IV 1959) 


Pa3MuHoxKeHHe HM JMUMHOUHOe pasBHTHe Polychaeta c MemarMyecKHM pasBH- 
THEM B aPKTMYeCKHX MOPAX HuB3yyeHbI cao. Bce WuTepaTypHbie JaHHble OTHO- | 
CHTe@IbHO HHX MpakTHYecKH uCcueplbIBaloTcA paOoTamu CpemiHuKopa (7,5,1°,1”). | 

IIpu o6pa6orKe mpod MvlaHKTOHA, coOpaHHpix B 16 — 18m) 
pelicax cygua CPT-18 «Toncefa» B ceBepo-3alafuble M 3anaquble pavoun Ba- | 
penuesa mops (prc. 1) (C8 II] mo9IV;c ll V no 5 VI; c 11 VIII no; 
6 IX 1958 r.), HaM yAaslocb MOY4HTb JaHHble MO JIMYHHOUHOMY Pa3BUTHIO H | 
9KOJIOPHH PasMHOKeHHA NowHXeTE! Harmothoé imbricata B stow uactu Bapex- | 
epa MOpsA. 

Bcero namu 6puio oOpa6otaHo 768 mpo6 iaHKToHa c 267 cTaHuHi | 
(81 npo6a c 35 cranuni mo 16-my pelicy, 402 npodp co 115 crannuh no 17-my 
u 283 npo6n co 117 cranyui no 18-my pelicam). Bo Bpema 18-ro pelica npo6nn| 
6pasucb CO BCero yKa3aHHOro Ha pu. | paiona u Jasiee Ha CeBep, BUOJIb 3anaz- | 
Horo no6epexba LInuu6eprena, fo 79° c. mw. Bo spema 16-ro peiica npoOnr 
Opasucb B IOKHOH uacTH 9STOrO pakoHa — oT mnoOepexkbA MaTepHKa JO 
74° 30’ c. wm. 

JIvanuku (Bce Cc JByxX cTaHlui — puc. 1, 38) 3apucoBaHbI Cc PHCOBaJIbHBIM | 
ammapaToM. 

OnucaHHA MW PpHCyHKH JIMYMHOK psya BHtoB Polynoidae jaubi} 
' Pacmyccexom (?°), Topconom (#7) u Kucenesoi (?). JImuHHKu, H3y4YeHHbIe HaMH | 
(pac. 2), COOTBeTCTBYIOT OMHCaHHAM, Ja@HHbIM BBILIeCyNOMAHYTHIMH aBTOpaMy | 
WIA JIMYHHOUHDIX cTayqunH H. imbricata. 

Y Oapenuesomopcxoh H. imbricata Tpoxotopa yepes HecKObKO [Hel MO-| 
cJIé BbIXOJa B IJIaHKTOH (pvc. 2a) umeer AHHY Tea oKoNO 450 p, ofHy mapy| 
rla3, OOJIbWION TpOX C JJIMHHbIMM pecHuuKkamMu. KumeyHnKk ee O6HbHO 3anoJ- 
H€H KPaCHO-KOPH4HeBbIM 2XeUTKOM. Y MetaTpoxodopp (puc. 26, 6) qunMHa Te- 
Jia yke 700—750 p; rnas —3 nappl; nosBasioTca 3aksaqku 8 TyOBMULHBIX 
CefMe€HTOB ¢ TlapanlowuamMu. Y HeKToxeTpl (pvc. 22) Teo ABCTBEHHO paculeHeHO 
Ha TOOBHOH u 8 TYJOBHULHBIX CermeHToB. Ha roJIOBHOM CerMeHTe 3aKJIabIBaloT- 
CH aAHTeHHA, WiyMabiepuqHble ycuKH wu Naibnbl. Tlosapaatorca 4 mapper 
smuTp. Ha 1-H, 3-4, 5-4 u 7-H napanogquax umMeroTcA HOTOMOANMAabHBIe ycukKu 
(Ha pHcyHKe He u300paxeHbl). Bcxope nocme npoxoxeHua stow cralun 
JIMUMHKA YTPayHBaeT TPOX HM OCezaeT Ha Cy6cTpaT. Uepes' HeKoTopoe Bpema 
nocsie oceqaHHA Y MOJOLON JOHHOH cTannu (puc. 2 O) 3aKxnagpiBaetca 5-a napa} 
siuTp. Ha YouJIOBHOM CerMeHTe MOJIHOCTbIO COpMMpoBEIBaloTcA BCe MpH-| 
AaTKH, CBOWMCTBCHHBI€ B3POCIOMy KHBOTHOMYy. [imeetTca xopollo pa3sBuTasa 
TlOTKa. 

OnvcaHHbiit BbIle UMKI JIMYMHOUHOTO pasBHTHA ULeHTHUeH TAKOBBIM y Oan-| 
TuicKon (7°,**), yepHomopcKoit (7) GemomopeKoli(?") NONYIAWHH TaHHOrO Bua 

JIuuuuku H. imbricata pcrpeyanucb B NaHKTOHe ucceqOBaHHOrTO pakor 
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JMUIb B MpoOax, CoOpaHHbix B nepvog.c 11 V no 5 VI; B Maccopbix KOMYeECTBAX, 
OAHAKO, OHH MONaaiucb TOKO BOMM3H OT 0. MenBexuii, K Ory HM sanayly oT 


10 15 


20000 Q4)/0 o 


30 


Puc. 1. Betpeyaemoctb auynnox H. imbricata (p cnoe 50—0 m nog 1 M2 nopepxXHocTH 2 ManK- 

TOHe 3anaqHOH aacTH Bapentesa, Mopa B nepuogce 11 V no 5 VI 1958 r. a — > 200, 6 —50— 

200, @ — <50, 2 — AM4MHKH He BcTpedennI; /—11 V, 2—15 V, 8-23 V, 4—24)V-75—26"V, 
6—31 V, 7—2 VI, 8—3 VI / i 


Hero (puc. 1), vero H CMeMOBaO OXKUAATb, TAK KaK STOT BU, HECMOTPA Ha CBOIO 
SBpHOaTHOCTb, MPHypoueH B OCHOBHOM K BepxHel cyOnuTopann (1). 

PaccmoTpuM SkKomoruueckve ocoGeHHOCTH pa3MHoxeHHaA H. imbricata 

B pafione o. Mennexuit. B mapte — Hayase anpesia mpHyonHaa Temnepatypa 

BOIbI B 3TOM palione Opwia 0,4—1,95°, a nopepxuoctHaa 2,04—2,98; smunHKH 

B mpo6ax oTcyTcTBoBaiH. B Mae — Hauale HIOHA NPHAOHHAA TemMepatypa BO- 
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wor Opwia 0,21—1,94, nopepxHocruaa 0,56—1,24; mmunnKH BCTpeyaiuCh B 
BHAUNTeIbHbIX KOuJMUeCTBaX. B aprycre—Hauasle CeHTAOpA MPHAOHHAaA TeM- 
nepatypa Bob Opwia 2,91—3,59, moBepxXHOcTHaA 2,98—3,74; muunuKn H. im- 
bricata MOMHOCTbIO OTCYTCTBOBAIM B Mmpodax. 


Puc. 2. Iuka muunnouvoro pasBpuTia GapenuesomopcKkol H. imbricata. a — tpoxodopa (nosy- 
HAA); 6, 6 — MeTaTpoxoopa; e — HeKTOXeTa; 0 — MomOJad JOHHAA CTauaA BCKOpe Mocse Me- 
Tamopdo3a 


@UTOMMAHKTOH B 9TOM paloOHe B MapTe — alipedie Obl upesBblualiHO Gene 
B HOHE — HauaJle HIOJIA OH NpescraBeH Ooee OOMJIbHO HM B aBrycTe — Haua- 
yle CeHTAOPA HaGIOLalOcb WHTeCHCHBHOe€ UBeTeHHe BOLI CuTONMAaHKTOHOM 
BIOIb 8anaqHoro moOepexkpa UinumOeprena, a Ha Bcex cranuuax or LInun6ep- 
rena 20 0. Meypexbero JuaTomen GObwIM OOMIbHO MpeqcTaBeHE!. 

ConocraBuM BblllleyKag3aHHoe C MaTepHalOM MO 9KOOrHH pa3sMHO- 
*%eHuA MonydawMn H. imbricata B Apyrux Mopsax (ra6m. 1). 

HackoIbKO MOXHO CyIMTb M0 BECbMa HEMOIHbIM TeMMepaTypHbIM JaHHbIM, 
BCe 9TH NIONYAWHH BUAMMO HadMHalOT PasMHOKATLCA PH Omu3sKuX 3HAUeHUNAX 
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Ta6dauua i 
Pasmuoxenne H. imbricata* B pa3umunHbix yactax apeasa 


Temnepatypa Bomb, °C 
Ce3so0n o6Hapy- Upc ios 
Axsatopua, pation 2KEHUA JMUYHHOK y ae AB- 
B WwWaHKTOHeE NOBeCpXHOCTH. npusounan ene EXO) Oye 
Bapenueso mope, o. Megse- 
wun V—VI 0, 39—1,94 | 0,56—1,24 | 200—300} €. x. 
Benoe mope, Benuxan Cama IV—VI 0—10 —1—+6, | 20—25 /@*)ne.z. 
Baatulickoe mope, 3yny Becb ron 0—17,0 | 4,38--10,5 | 30—50 (a2) 
Hseppopz XII—IV - 0—9,0 — = Gay 
UepHoe mope, Cesactononb- ; 
cKkant Oyxta : I—III G08 ,0 -- -- (2) 
Hoppexckoe mope, no6epexbe 
Hopzeruu II—IlII 2,0—-4,0*** _ -- (aye 


* H. imbricata—apxruyecko-GopeabHblit WMpKyMNOJISpHbIi BHA, OOBIUHbI B eBporeli- 
CKMX aTJaHTHYeCKUX (1,7) MH B apKTHYeCKHX MOPHX, a TaK%Ke B aJIbHeEBOCTOUHKIX MOpAX 
CCCP (®). **C. n.—co6cTBeHHbIe jaHHbie. *** CpeqHeMHorovleTHAA 3a MapT, No Or- 
men ey. LT TIO (+7) .8 


TeMMepaTyPbl BOLI, ABJIAIOULeEHCA, OUCBHAHO, BUAOBOH KOHCTaHTOHW *. Dra 3a- 
KOHOMEPHOCTb, KaK H3BeCTHO, COCTABJIA€T CYTb NepBoro mpaByuia Optoua(®). 

OucBugHO y 9TOFO Bua He COpas0BaslOCh «BHYTPUBUOBHIX (u3sHosOrMyec- 
KHX pac» m0 Koppuura (°). 

B Bapentesom vu Bbesom Mopsx Ce30H pa3MHOXKeHHA MOLaBAAIoUlero Ooub- 
IHHCTBA BHJOB JOHHbIX CeCNOSBOHOUHBIX C MesarMueCKHM Pa3BUTHeM, B TOM 
uncle H H. imbricata, HenpogomKutTeseH, Tak Kak IIpHypoueH OJHOBpeMeHHO 
MK OMpeyevIeHHOMY OTPe3ky TOJMYHOH TeMMepaTypHOH KPHBOM MECTHBIX BOIL 
uM K TepHosy oOnius PUTOMWIAaHKTOHa — OCHOBHOM KOPMOBOH Oa3bl HX JIMUH- 
HoK (%,1?"14,17). To xe, O¥eBHHO, HYXHO CKa3aTb H O HoppexcKOM Mope. 

B UepHom mope pa3mHoxenne H. imbricata npoucxoguT JIMMIb 3MMOH B Ha- 
yale BECHbl, TaK KaK BC€ OCTaJIbHOe BPeMA Toa Temnepatypa BOJbI 3eCb 3Ha- 
UMTeEJIbHO BbIle TOM, K KOTOPOK MpHCNOcoorJicd BAB CBOCM HCXOJHOM apeaue. 

B Basruicxom mope, B WM3edbopfe, oueHb CHJIbHO mporpeBatolllemca 
JeTom (1°), Mbl BAHM KapTHHY, aHaJlorMuHylo YepHOMOpcKOH. B Syuye pasMHo- 
menue H. imbricataB TeyeHne BCcero rosa OObACHAETCA TEM, UTO BeECb TOJMUHbIL 
XO TemnepaTypbl YkKJlaqpIBaeTCA B Mpefewax ONTHMYyMa JJIAX WaHHoro BHA, 
a (PUTOMIAHKTOH Oovlee HIM MeHee OOHIbHO NpescTaBleH B TeyeHHe Bcero Tosa. 


TlonapHblt HaydHO-HCCeqOBaTebCKHMH MHCTUTYT Tocrynaso 
MopcKoro pbIGHOrO xo3auicTBa MH okeaHorpaduu, r. MypManck 14 1 1959 


UWHTHPOBAHHAA JIMTEPATYPA 


1B. YU. 3anenun, Kaacc Polychaeta — muorometuHKosble ueppu. B onpexenutene 
@ayHbht wu dnoppbt CepepHbiIx mopeli CCCP, M., 1948. ® M. HW. Kuceanesa, 
Tp. Cepactononreck. 6von. ct. AH CCCP, 9, 1957. %C. A. Munetkospexkuni, JAH, 
120, 6 (1958). *B. A.CBemuuKkos, 3000. xypH., 37, 1 (1958). *® B. A. CBeur- 
HuKoB, JIAH, 121, 3 (1958). °° II. B. Ymaxos, MuoromeruHKopbie uepBu DabHe- 


 ROCTOUHBIX Mopeit CCCP. Onpegenutenu mo dayne CCCP, u3y. 3000. unct. AH CCCP, 1955. 
7P. Fauvel, Polychetes Errantes, Faune de France, 5, Paris, 1923. °% P. Korrin- 
| ga, Ann. Biol., 38, fasc. 1—2 (1957). ®J.H. Orton, J. Marine Biol. Assoc. U. K., 


12, 339 (1920). 19°F. Rasmussen, Biol. Medd. Danm. Vid. Selsk., 23, Ne 1 (1956). 
11M. Sars, Wiegmanns Arch. f. Naturgesch. Jahrg. 11, J, Berlin, 1845. 3 G. Thor- 
son, Medd. Komm. Danm. Fiskeri-og, Havunders, Ser. Plankton, 4, Ne 1 (1946). 
1G. Thorson, Biol. Rev Cambridge Philos. Soc., 25, Ne 1 (1950). 4G. Thorsen, 
Zool. Anz., 16, Suppl. Bd., 1952: % J. Eggvin, Rep. Norv. Fish and Mar. Inv., 
6, Ne 5 (1940). #* B. A. Cpemuukos, JIAH, 103, 1 (1955), 17 B. A.C BemuHuKOB, 
3con. »«ypH., 39, 6 (1959). 


* Tak kak sMuMHKH H. imbricata BbIXO,AT B [JIaHKTOH He cpa3y, a NpeABapuTeJIbHO 
TIpoliA OBOMbHO JNTeMbHOe PasBUTHe NO cTaqMM MOsTHeHt Tpoxodopbl MOA sMTpaMi Ma- 
TepMHCKOorO cCpraH¥3Ma (17), TO ONe€BHAHO, pasMHOXeHMe NONYAALMH sTOrO Bua B Uepnom u 
HoppexKckoM MOpAX TIponCxXOAUT pH Govlee HUSKOH, YeM YykKasaHHaA JIA HUX Bta6n. 1, 


_ TemMiiepatype BOLI. 
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Jlokxxagn AkafeMunm Hayk cccP 
1959, Tom 128, Ns 2 


3O00/IOTH A 


r. E. WYJIbMAH 


OB H3BPALJEHHM OBLINHOM 3ABHCHMOCTH ME)K]LY 
BO3PACTOM HW )KMPHOCTbIO A30BCKOH XAMCDHI 


(IIpedcmaeneno axademuxom E, H. Iasacecxum 22 V 1959 ) 


B nowlapasaroulem OoputMucTBe paOoT MO AHHaMMKe XMMMYeCKOTO COCTaBa 
pbiO, B KOTOPbIX paccMaTpuBaeTcaA OobIOe YHCIO BHOB, yCTaHOBMeHO, 370 
TIPOLeHTHOe CosleprKaHHe 2KUPa B Tee PbIObI MOBbILWIaeTcs Cc BospacTom (*~**). 
Dro oOObACHAeTCA TEM, YTO C BOSPaCTOM Y 2KHBOTHBIX, B TOM UMC/Ie KH y pHIO, Mpo- 
UCXOAMT 3aTyXaHHe HHTCHCMBHOCTH 2HepreTH4eCKO"O HM Oe KOBOrO OOMeHAa H CABUT 

2 B CTOPOHY HaKOMJIeCHHA 2KH- 

Get % pa (2°). Ysenwuenne 2xup- 

#8 HOCTH pbIObI C BO3PaCTOM 
KaXKeTCA HaCTOJIbKO Heocno- 
PHMbIM (akTOM, 4TO OTMeUa- 
€MbI€ BPCEMA OT BPeMEHH CJy- 
Ya MaleHWA 2%XAPHOCTH pHIO 
C YBeJIHYeHHeM BO3pacTa pac- 
CMaTPHBalOTCA HeEKOTOPBIMH 
aptopamnu (2°, 14, 31) kak na- 
palokcasIbHoe ABIeHHe. 

M3mMeHeHHA OGObIMHbIX BO3- 
PaCTHBIX COOTHOWeHHH Ha 
oOpaTHble WIM H3BpallleHue 
OObI4HOTO COOTHOLMeCHHA MexK- 
Jy BO3PaCTOM H XKHPHOCTbIO 
pplObl OTMeuaeTCA B HeEpecto- 
BbIH Nepvod Aa Kedar (°°) 
vu winpota (7°). Sto u3sBpaitie- 
Hue Oe38yCJIOBHO sABIAeTCA 

Mecauel cleNcTBHeM Oovlee HHTeCHCHB- 

Puc. 4 HOrO pacxoJOBaHua Kupa y 

CTapwIMX BO3pacTHBIX rpynn 

No CpaBHeHH!0 C MJaWIMMM B CBA3H C MOZTOTOBKOH K HepecTy. OgHaKO cToH- 

KOe H3BpallleHHe OOLIMHOH 3aBHCHMOCTH HHOTa MOXKHO OOHAPyXuTb y pBIO 6e3 

BCAKOH CBA3H C HepecToM. Take JaHHble Nosy4eHb! Ha cembyn (°, *, 3), capqu- 

He (*), camjake (*"), KoprouiKe (#4). Huxro u3 uccmeqoBaTemel He JemaeT nombitT- 

KH OObACHHTb IIPHYMHY Takoro u3Bpaikenuad. B cBA3H C STHM PacCMOTPHM Ma- 
TePHaJIbl, MOJIYYeHHbIe HAMM Ha a30BCKOM Xamce. 

Msyuenve *%KMpHOCTH XaMCBbI B CBA3H C BO3PaCTOM HM pa3MepaMH MbI MPOBo- 
jus B 1954 w 1955 rr. Ha 9kKcHepuMeHTaIbHOH Gaze AsyepHupo, Bc. MpicoBKa 
(pation mpica Kasantun). Xamca HaxoJ\Mulacb B 3TO BpeMa B A30BCKOM Mope. 
UccneqoBanue mpoBoguioch Ha BCeX BO3PaCTHBIX rpynmmax Xamcpl (roJoBuKaXx, 
2- u 3-rofopuKkax). B Kaxkyy1o npoOy BxoAuAM TObKO OXHOpasMepHnle PbiOEl: 
B 1954 r.— 10-muumuMerposple, B 1955 r.— 5-muamumetposble. B mpo6e B Gomb- 
INMHCTBE Cy4aeB Ovi10 OT 50 Ao 100 p16. B 1954 r. marepuan coOupauics B cpeq- 
Hem c 10-qHeBHBIMH, a B 1955 r.— c 5-2HeBHBIMH HHTepBanamu. )KupHocTh xaM- 
Chl ONpesenamacb no Coxcnery. 
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a Sieh SS 


PHupHocine pb!6b) ———>- 
ad 


Ha puc. | u 2 mpexzcrapnenni pesybrarbl ucceqopanna. Ha puc. 1 npuBeye- 
dbl WaHHble m0 1954 r.; ppiOpt pasmepom 65—75 MM mpelcraBasmor coGoli 3yecb 
POAOBUKOB, pasMepom 85—95 wm 2- n 3-rogoBukor. Ha puc. 2 mpeqcraBmensi Jan- 
Hpie m0 1955 r.; xamca pasmepom 75—80 mm — TrOJOBHKH, 85—90 mm 2-rojo- 
yuku, 95—100 mm 3-royoBuKu. 

Mungep (") yctraHoBu mpamyto wMHeliHy10 3aBMcHMOCcTS MexKLy BO3spacTOM 
2KHPHOCTbIO XaMCbI, MUTPHPoOBaBleH oceHbIO 1933 r. yepes KepuencKult mpo- 
mB. Kak BUAHO u3 NOYYeHHEIX HAMM JaHHbIX, NPAMad 3aBHCHMOCTb MexKLy 
‘DKUPHOCTbIO H BOSPacTOM (HIM pasMepaMH) XaMCbI HaGwOJaach B TeYeHHe seta 
{1955 r. OqHako 3a Bce Bpema 


ie) 
qHadmonenua B 1954 r., a TaKxKe we 
48 ceuTsOpe 1955 r. y xamcpl 
JMMe€JIO MeCTO APKO BbIPaxKeHHoe 2 
{U3BpallleHHe OOLIMHOTO COOTHO- 
€HHA Me@KUy BO3pacTOM UH 6 
upHocth1o. WMurepecuo, To 
JNOUTH B STH We TOL! U3BpaLle- I 16 i 
Hue OObIMHOTO COOTHOIIeHHA 
HaOm0Jallocb TakxKe y uepHO- 14 / 
}MopcKoH xamcpt (27, *4), Ha _ 
‘TO aBTOPbl STHX paGor, Kco- le 
| KaJIeHuIO, He OOPpaTum BHUMa- = & 
HMA. g 4 
ConocTaBJleHHe MOJIyYeHHbIX 8 2 
HaMH JlaHHbIxX c JaHHbIMH 10 SS : 
COCTOAHHIO KOPMOBOH Oa3bI XX 6 omni 


Asopckoro mops (*°) moKa3bi- 

BaeT, UTO H3BPallleHue OObIMHOK 4 
3aBHCHMOCTH M@XKLy BO3pacTOM 

_W XKMPHOCTHIO PHIOBI MMEET MECTO 

mp mloxoH o6ecneyeHHocTu 
-X@MCbI KOPMOM. OTOH Ke upu- 0 
UMHOH, MO HallleMy MHeHHIO, 
-OOBACHAIOTCH Cayyan «u3Bpa- 
Il€HHA», KOTOPbIe MOKHO OOHa- Puc. 2 

PyKUTb wy Apyrux ppi6. Kak 

‘TObKO YCIOBHA OONTAHMA CYIIeCTBCHHBIM OOpa30M yJIyuWaloTcA, HM3BpallleHue 
wcuegaeT. ITO MMeIO MecTO y XaMCbl, HalpHMep, B Mae — HOHE HU OKTHAOpe 
1955 r. 

Kaku xKe 06pa30M yxylleHue yCJIOBHH OOUTAHUA MPHBOAUT K BO3PpaCTHOMY 
U3BpallleHuIo 2%KupHocTu? Bo3smoxKHOCTH XaMCbIl B OTHOWICHHN UCIOMb30BaHHA 
SHEPrHu 3aBMCAT, Mpexye Bcero, OT KOMMYeCTBa NOTpeOAeMOH MMI. Y *uBOT- 
HbIX, B TOM 4MCJIe HY pbIO, C BO3PaCTOM MPONCXOANT CHWKeHHe 2PPeKTHBHOCTA 
VCHOJIb30BaHHA SHEPrMM B CHHTeTMYeCcKUxX mMpolleccax (?*). J[pyrumu cJI0oBaMu 
yeM cTaple pbi6a, TeM OosIbIe OHA JOKHA 3aTPaTHTb SHEprHuH (a CeMOBAaTeWb- 
HO, OoubIlle CbeCTh KOPMAa) JIH CHHTe€3a OMMHAKOBOFO KOVJIMYeCTBA BelllecTBa. 
Tloka oOecneyeHHocTb pbiObl MHUleli (B aHHOM KOHKPeTHOM Culy4ae HMeeTCA B 
Buy XaMca) ABJIAeTCA XOPOWel, %KUPOBOM WIM OeKOBbIH CHHTe3 He JIMMHTH- 
PylOTCH KOJIMYeCTBOM SHEPrHu, MocTynaiouleH B OpraHusM C MMe. OLHaKo mp 
CyeCTBEHHOM yXYyAWleHuH OOecmeyeHHOcTH pbIObl KOPMOM MocTyMJeHHe B Op- 
TaHM3M NMULM COKpalllaeTcs, WU, CIeQOBaTeIbHO, YMeHbIllaeTCA KOJIMYeCTBO SHEp- 
TUM, KOTOpoe MOxXeT ObITh HCMOMb3OBaHO pbIOOH AA OOecneyeHuA CHHTeTHYe- 
cKux Mpouleccos. AcHo, 4To coKpallleHHe KOMUeCTBA HCNOJb3yeMOH SHEPrHH, 
OTPpaxKaaCb Ha OOMCHE BeleCTB BCeX BOSPAaCTHbIX PpyNl, mpexe HM CHJIbHee BCe- 
TO CKa3bIBaeTCA Ha CHHTeTHYeCKMX Mpolleccax y CTapwIMX BOSpPaCcTHBIX rpylill. 
3akoHOMepHocTb — 4eM pblOa MOvIox%Ke, TEM B MeHbIeH cTemeHH oOTparxKkaeTCH 
‘a CMHTeTM4eCKUX Mpolleccax yxyAWeHve ycoBNH OO“TaHUA, — OYeHb XOPOLO 
MOXKHO TIpocsequTb io Hawum matepvasam 1955 r. B uione 1950 r. oGecmeueH- 
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HOCTb X@MCbl KOPMOM Oblla XOPOUeH, H3BpallleHHA 3aBHCHMOCTH He HaOutojla- 
noch. B uiome u aprycre KOpMoBas 6a3a XaMCbI HEYKJIOHHO yXy/Mlaslacb M0 CpaB- 
HeHvIO C HIOHeM. B_ pe3ysbTare STOO WHTCHCMBHOCTb %KHPOHAKOIWJICHHA Y 
3-roJJOBHKOB NOHH3HaCcb, y 2-roOBMKOB ee NOBbILeHHe WIIO 3HAYHTeCJIbHO 6omee 
Me€JJICHHBIMH, UM OOLIUHO, TEMMAaMH, H JIMWIb Y TOMOBHKOB POCT HHTCHCHBHOCTH 
*KUPOHAKOMJeHHA OblJI HOPMAaIbHbIM. B nTore pasHHlla B KHPHOCTH XaMCbI Pa3- 
HbIX BO3PACTHbIX [Py cTasia yMeHbUWaTbcH, NOKa He HCYe3/1a COBCEM. A B CeH- 
TAOpe HaHWO ObvIO y2Ke YeTKOe U3Bpalllenue OOHIHOM 3aBucumocTH. B 1954 r. 
M3BpallleHue y XaMCbI HaOmOMaNOCb NOTOMY, YTO YCJIOBUA Harywa ObIIM MIOXH- 
MH B TeYeHHe BCero BPeMeHH MpeObiBaHHA XaMcbl B A8OBCKOM Mope. 

V3 cka3aHHoro culeyeT,YTO XAPpaKTep 3aABHCHMOCTH Me?K Ay BOSPacTOM H *KUP- 
HOCTbIO XAMCbl MO%KET ObITh XOPOWHM NOKasaTeeM ee ONOJIOPHYECKOTO COCTOA- 
Hus. UsppaileHue OObIMHOM 3aBHCHMOCTH yKa3biBaeT Ha TO, YTO HAKOMJICHHE 2KH— 
pa Xamcoli OCcyulecTBAAeTCA HeCHOPMAJIbHO, T. e. YTO pblOa NOMyYaeT CAMWIKOM 
MaJIO SHeEPprHH C KOPMOM WIA TOTO, YTOOBI OOeCNeYNTb CTaPpWIHM BO3PacTHbIM 
rpyniaM BbICOKHe TeMMbI KUPOHAaKoNeHHA. He cstyyaiHO NOsTOMY YeTKaA TIpA- 
Mas 3€BHCHMOCTb M@XKLy %KHPHOCTbIO H pasMepaMM XaMCbI, OCOOeHHO B KepyeH- 
CKOM MpouMBe, HaOOJalacb Tora, KOra HW %KHPHOCTH PbIOp! Oplia BbICOKON, 
T. @. KOPa YCIOBUA WIA HAKOMIeCHHA 2Wupa Opin xopowumn. Ilostomy, BeposarT- 
HO, MOXKHO BBIBHHYTb Takoe MOOXKeHHe: eM JyUWe YCOBHA Harysa WIA XaM- 
cbl B ASOBCKOM MOPe, TeM BBIILIe €€ XXHPHOCTb OCeHbIO IPH BbIXOZe B UepHoe Mo- 
pe u TEM Apue BbIPakKeHa MPAMAaA 3ABHCHMOCTbh M@K]AY ARHPHOCThIO UH pasmepa- 
MM XaMcbl. XapakTepHCTHKOH YCIOBMH HaryJia XAMCbl MOXKET CJIYXKUTb HE TOJIb- 
KO %KHPHOCTb XaMCbI OCCHbIO B MIPOJIMBe, HO H OTHOMEHHE M@XKAY BO3PpacTHOH 3a- 
BHCHMOCTbIO XKHPHOCTH PbIObI B KepueHcKOM MpoOJIMBe B JaHHOM Tojly H BO3spacT- 
HOH 3aBHCHMOCTbIO X%KUPHOCTH B TOM TOAy, Kora ycuIOBHA Haryla CuUHTaIMCb 
Hand yuan. 


Asoscko-YepHomopcKHit Hay4HO-HCCeOBaTeIbCKHH Tocrynuso 
MHCTHTYT MopcKoro pbiOHOrO xo3alicTBa M OKeaHorpaduu 6 V 1959 
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IBOJIOHHOHH AH MOP@OSJIOlH 


VU. M. MEJBEJEBA 


CJIESHO-HOCOBOH MPOTOK H EO CBA3b C NOKPOBHbIMU 
KOCTAMM LACRYMALE WH SEPTOMAXILLARE 
Y RANODON SIBIRICUS 


(IIpedcmaeaeno akademuxom E. H. Iaeaoeckum 22 V 1959) 


Bonpoc 0 NpoucxoxXJeHuu CJIe3HO-HOCOBOrO MpoTOKa JO mocseqHero Bpeme- 
‘M ocraBayicad cnopHbim. MueHue 0 TOM, 4TO CJI€3HO-HOCOBOM MpOTOK ABIAeTCA 
‘OBOOOPasOBaHHeM, BOSHHKINMM TOJIbKO y Ha3@MHbIX MO3BOHOUHBIX (4), nos- 
‘PelIAOCh CPaBHUTeIbHO 9MOpuosorMuecKOH paOoToH Batana6e, usy4MBilero 
a3BuTHe mpoToKa y 6 BuAOB XBOCTAaTbIX HW OecXBOCTHIX amuOuk u npuutel- 
lero K TOMY »%e 3aksoueHHIO (*). OqHako B Oosee PaHHUX paOoTax BbICKa3bI- 
aIHCh HU [pyrue B3rIAybl Ha MpOMCxXo*K enue upoToKa. BopH, nepBbIM omHvCaB- 
IMM CJIe3HO-HOCOBOH MpoToK y aMduvOuu, mpesnomaran, uTO OH MPOHCXOAUT OT 
aHasIOB OOKOBOH JIMHUM pio (?). Qamuc TOMOJIOPM3HPOBAaI CJIe3HO- HOCOBOH IIpo- 
OK C KaHaJIOM 3afHelH HO3—pu pblé (*); K STO %Ke TOUKe 3peHuA MIpHUer 
[peux (°). 

Iloapusimasca B 1958 r. padota M. V1. IImanpray3ena Jaer nHoe ocBelleHue 
ionpoca (°}. MeceqopaHna pa3BHTHA CJIe3HO-HOCOBOrO mpoToKa y HaMOouree 
PHMUTHBHBIX MpescTaBUTeeM COBPeMeHHbIX XBOCTAaTHIX amduHOul, OTHOCA- 
Wuxca K cem. Hynobiidae,—Hynobius kayserlingii, Ranodon sibiricus u Ony- 
Ihodactlus fischeri, a Take CpaBHeHue C pa3BHTHeM MpoToKa y Apyrux BHAOB 
Muon amu aBTOpy BO3MOXKHOCTb YCTaHOBUTb TECHYIO CBA3b C MPOTOKOM KO- 
tei lacrymare u septomaxillare, koTopple 3aK7albIBaloTCA B COeAMHHTEIbHO- 
KaHHOH OOosIOUKe Ce3HO-HOCOBOrO MpoToKa (lacrymale —B ero cpeqHei 4a- 
TH, septomaxillare — y mecta BnajleHHA MpoToKa B OOOHATebHbIM MeLIOK) 
| pa3BbIBalOTCA Kak THMMUHbIe MeMOpaHuble KocTH. TlosyueHHbIe LaHHble MO3BO- 
una VW. WU. Wimanprayseuy, B cormacuuc ApBukom, romouorM3HpoBarTp lacry- 
ale u septomaxillare c noKpoBubimu KocTsamu infraorbitale anterior u rostra- 
» latare, COOTBeETCTBEHHO, KOCTHbIX pbIO, a CjIe3HO-HOCOBOH MpoTOK — c mped- 
Wa3HHYHOH YacTblo HHPpacpOuTaJbHoro Kahala OOKOBOH HHUH pbIO. OLHaKo, 
aK MOJYeCPKUBaeT ABTOP, 3Ta TEMOJIOTHA He HCKOUAeT YaCTHYHOH TOMOJIOrHH 
poToka C KaHaJIOM 3aHel HO3Apu pblO, u HanOoslee BEPOATHHIM NpeAcTaBAeT- 
| JLBOHCTBEHHOe MPOWCXOKWeHHE CJI€3HO-HOCOBOrO MpoTOKa. 

Hacroslaad pa6ora ABJIAeTCA 9KCHEPHMeCHTAJIbHOH MPOBepKOl ITHX MOJOKe- 
ui. Marepvasom nocayxusH aMOpnoHb! Ranodon sibiricus — Bula, y KOTOpo- 
) COXPaHHJICA PA MPHMUTMBHbIX IPH3HaKOB, OY€Hb BaXKHbIX IA Wee Way- 
Oro HCCIeLOBAHHA, XOPOLIO BbIPaXKeHHbIM CJIeE3HO-HOCOBOH MpOTOK, HaviMuHe 
OeHX KOCTeEH — lacrymale vu septomaxillare, a Tak>Ke NPHMUTHBHOCTL pacMovio- 
‘CHHA JIMHMH CeHCMOCeHCOpHbIX OpraHoB rovoBpl. [IpousBoquocb yalenne 
pe3yMITHBHOrO MaTepHasia CJIe3HO-HOCOBOrO TpoTOKa B MecTe ero pesno.tara- 
MoH JOKasIM3auMu — oOsacTH OpOuTO-HagabHOro BHIcTyNMa (flexura lacryma- 
S) HudpaopOuTambHOH MaKOAbI, B MOMeHT O6pas0BaHHA 3TOTO BbICTyNa (9M- 
pnoHH! 12—15 mm Aub, puc. 1). HyxxHo moscHuTb, YTO Ha cTafHH, Ha KOTO- 
OH MpPOUSBOMNACh ONepalwA, 3aKJa\KH MpOTOKa elle HET, TaK Kak ee NlepBax 
optomoruyuecKkand uddepeHWMpoBKa HacTyNaeT 3HaYHTeJIbHO MosqHee — ue- 
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pes 1—1,5 mec. mocue’onepauun, y AMuHHOK 27—28 MM JIMHbI,— Tak 4TO B 
J[aHHOM CJIy4ae PeUb HT JMIIb O BO3MOXKHOM MaTepHase Oyyulel 3akaKy | 
CJI€3HO-HOCOBOrO IIpOTOKa. 

Bcero 6biI0 OnepupoBaHoO 45 sMOpHoHOB. OuKcalluA MpOM3BOANMAacb B Pa3- 
JIMYHbIC CPOKH MIA MOMYYeHHA NOHO KapTHHb! pasBuTuA. TloceqHHe 9K3eM- | 
TWIAPbI 3apMKCHPOBAaHbI BO BTOPO MOJIOBHHe MeTaMopdosa, yepes 192 AHA NOC ° 
je onepatuu. IlocKoupKy nouHoro' Matepuasa m0 pasBuTHio Ranodon sibiricus ‘ 
B pyKax uccJleqoBaTeseH MO CHX MOp He Opbiio, ’ 
TOUHOe BPeMA 3akJaKH MpoTOKa He ObvIo u3-! 
BecTHO, H 11 smM4uHHOK OKa3aIMCb 3a:puKcHupo- 4 
BaHHbIMH Ha CJIMIIKOM paHHHX CTaqHAx. | 

M3 ocrapuiuxca 34 WHUHHOK y 3 Ha ONepupo- 
BaHHOH CTOPOHE Pa3BHJICH HOPMaJIbHbIM MPOTOK, * 
YTO, I10-BHJHMOMY, TOBOpHT O HenouHOTe yAauJe- } 
HHA HM mocweqyiouleH peryAWHH MaTepHasia. } 
HyxkHO OTMeTHTb, 4TO OfHa M3 9THX JMYHHOK | 
Puc. 1. Tonopa sM6puona 14 mm OblvIa 3ac:PHKCHPOBaHa Ha CTaqMH MepBOHAaUaJIb- } 
(MubI. OOacTb SKCTAPMauAH 3a- HOw muddepeHIMpOBKH 3akJalKH mpoToKa} 
HITPUXOBAHA, HOSA A, O—=Tnas (cm. (*), puc. 1), Tak uTo cam npoToK MpH jase 

~e- esx HeHLIeCM Pa3BHTHH, BO3MO%KHO, MMe Obl OTKJIO- | 
HeHHA OT HOpMpl. Bo Bcex OCTaIbHbIX CyuaAX PUKcaluu Ha 9ZTOH cTazuu (°)} 
HUKaKHX CJe@IOB 3akJIalKH MpOTOKa Ha OMepHpOBaHHOH cCTOpoHe He OBWIO. | 
Kpome Toro, cpeqH JIMYHHOK, (PHKCHPOBaHHbIX Ha Oowslee NOZSAHUX CTaMMAX (MOC- } 
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Puc. 2. Ilomepeunstli pa3pes romoBbl WH4HHOK 80 MM AuaMHbI (A cu1e3HO-HOCOBOL 

mpoTok ectb) HM 83 MM AuHHbI (5 cesHO-HOCOBOrO MpoToKa HeT) Ha ypoBHe 

MpOKCHMAaJIbHOM YacTH MpoToKa, ch — XpAW, OOOHATeMbHOM Kancyabl, dnl — cnes3- 

HO-HOCOBOH IIpOTOK, g— 2Kele3bl, mc— m. constrictor naris, md — m. dila- 

tator naris, mx — maxillare, n — nasale, nas — o6oHATeIbHbILi MeWIOK, pmx — 

praemaxillare, v— vomer, 6— BbIpOcT CTeHKH OOOHATeMbHOTO MelIKa, ABAAIO- 
UMiicH CaMOH MpOKCHMaJIbHOM YaCTbIO Ce3HO-HOCOBOrO MpoToKa 


JIeHve BO BTOPO MOOBHHeE MeTamMopdbosa), uMeeTcs ele 5 cuyuaeB MOJIHOFO! 
OTCYTCTBUA MpoToKa. CieqOBaTeIbHO, NPeC3yMMNTHBHBIM MaTepHad CJ1e3HO-HOCO- 
BOrO MpOTOKa JeHCTBHTeIbHO paciOslaraeTcA B OOACTH OPOUTO-Ha3sasIbHOrO! 
BLICTyYNa HHDpaopOuTaIbHOH Mako. 

B octabupix 20 cryuaax Ha OMepHpOBaHHOM cTOpOHe O6pas0Basca cwe3HO- 
HOCOBOH IIPOTOK, HO OH OKa3aJICA MetpeKTHbIM (yKOPO¥eHHe JIMHBI, yMeHbIUeHHe! 
AMaMeTpa, OTCYTCTBUE JaTepaJIbHOH BETBH HJIM BOOOIUIe pasBeTBICHHA WucTasb-| 
HOO KOHIa, H€fOpasBHTHe MPOKCHMaJIbHOPO WIM JHCTabHOrO KOHIOB) HW MOKa- 
3bIBaJI 3AMCTHOe OTCTABaHHe B PasBUTHM MO CpaBHEHHIO C HEOMepHpOBaHHO!i CTO- 
pouolt. Bee 9TH ABJeHHA TOBOPAT O HEXBaTKe MaTepnaua [WIA MOCTpoeHUA mIpo- 
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ka. OfHako caMad IpOKCMMaJIbHaad uacTb mpoToKa, pacnonoKeHHan y MecTa 
JeCHUA eFO B OOOHATEJIBHBIH MeLIOK, HMCHHO B ero saTep asbHbIli JMBepTUKyJ, 

€T Pa3BHBaTbCA MPH MONHOM OTCyTCTBHH mpoToKa (1 cayyat puc. 25), a 
}OKE 3aKJlabIBaeTCA H€3aBHCHMO Kak BbIPOCT CTCHKH OOOHATeJIbHOrO MellIKa 
dex CLYYaAX, KOa MPOTOK HELOpa3sBUT HW NPHCOeAMHAeTCA K NOPCaJIbHOL CTeH- 
| BXOAHOFO KaHaJla HO3puH (5 culyyaes). B 4 cly4anx MOsHOrO OTCYTCTBHA Mpo- 
Ka CaMOH MPOKCHMaJIbHOH ero YacTH TakxKe HeT, HO B 3 43 HUX CpuKCAaLMA OBI- 
| Wpous3BeyeHa Kak Pas Ha CTaqMn OOpas0BaHHA JOpcaJbHOrO BbICTyNa JMBep- 
«yaa, KOTOPbIM HW COCTaBJIAeT CaMYy1IO MIPOKCHMaJIbHY10 YaCTb MpOTOKa (JIMYHH- 
| 45—50 MM JVIMHBI), a Ha ONepHpoOBaHHO CTOpOHe BOOOUIe OTMeYaeTCA OTCTA- 
fHHe Ppa3sBHTHA, — CJIeQOBaTebHO, 2TOT BbICTyM MOF Obl OOpasOBaTECA H Ha 
lee MOSAHUX cTaquaAx. B mocneqHeM u3 STHX CTyYaeB JMUHHKa Oblla 3acuk- 
OBaHa BO BpeMA MeTaMop(o3a; BbIpaxKeHHOrO JopcabHOFO BHICTYNMa AUBep- 
{KyJla HET, HO TyT HyXXHO yYeCTb BO3MOXHOCTH €FO PeAYKIMM B CBA3H C OTCYT- 
HeM OCTaJIbHOH YaCTH CJle3HO-HOCOBOrO poToKa, TeM Goslee, uTO septomaxil- 
re B 9TOM CJlyuae ecTb. TakHM O0pa30M, MMeIOLMeCA CTy4aN OTCYTCTBUA Op- 
bHOrO BHICTYMa JMBEPTHKYJa Mp OTCYTCTBHM Cjle3HO-HOCOBOrO MpoToKa He 
OTHBOpeyuaT (aKTaM He3aBHCHMOrO OOpa30BaHHA 9TOFO BbICTYMA. 

OHUM H3 epeKTOB pa3BHTHA MPOTOKAa ABJIAeTCH OTCYTCTBHE JaTepasbHOL 
TBH. OTCYTCTBHA MeHaJIbHOM BeTBH pH HasIMUnHM saTepaIbHOH He HaOsIO- 
JOCb HH pasy. Oror dak, HapsAy C MMeIOWMMH MECTO CIyYaAMH He3saBHCHMO 
KlaqKH JiaTepaJIbHOH BeETBH B BUe BbIPOCTa JNUTeIMA KOK (OTMeUaOCb pa- 
e HM. HW. Wansray3senom), ropoput 0 TOM, 4TO Me{MaJIbHad BeETBb ABJIAeTCA 
MMOCPCACTBEHHbIM MPOOJKCHHEM OCHOBHOFO CTBOJIa CJIe3HO-HOCOBOrO MpOTo- 
A, a JlaTepaJIbHaA, BEPOATHO, ABJIACTCA MPOH3BOAHbIM OTJeNbHOH 3akJajKH. 

Lacrymale 3akslafbiBaeTCA B COC#AHHUTEJIbHOTKaHHOM OGOOUKe cpeqHel 4a- 
‘Md WpoToKa y wM4unHOK 48—5O Mm AHH. Bo Bcex clyyaax OTCYTCTBHA Cue3- 
)-HocoBoro upoToKa lacrymale nomHocTbIo oTcyTcTByeT. Y JIMYHHOK, 3acuK- 
iPOBAHHbIX BO BTOPOH NOJIOBHHE MeTaMOpdo3a, OOpasylOWMlcaA 3a CueT OTCYT- 
‘Bua lacrymale qedekT BOcnOHsAeTCH yBemM4eHHeM Maxillare, koropaa pa3- 
aCTaeTCA JOpcaIbHO H MpuKpprBaeT praefrontale c HapyxHOH cTopoHH. B cay- 
1AX OOpa3s0BaHHA ecbeKTHOrO, OTCTalwllero B pa3sBuTHM MmpoToKa lacrymale 
400 He OOpa3yeTCA COBCeM, JIHOO OKAa3bIBaeTCH 3HAUHTEIbHO HEOpasBUTOH M0 
)ABHEHHIO C HeOMepHpoBaHHOH cTOopoHo. HwxKe MbI MpHBOMM TaOIMLLy, N0- 
ASbIBAaIOULYIO KOJIM4YECTBO JIMYHHOK C TEM 
IM WMHbIM COOTHOWICHHEM B Pa3BHTHH Ta6anua 1 
/sn0-HOcOnoro mpoToka uw lactymale (oar 7 pe a nae ee 
A ON€PHPOBaHHOH CTOPOHE B TeX CJly- 
AAX, KOIla Ha HeOMepHpOBaHHOH cTO- 
oHe lacrymale yxe o6pa30Baacb 
‘aon. 1). 

Takum o6pasom, lacrymaleHeTOJbKO fporoxa net 0 5 0 
CHO CBAZAHA B CBOEM PA3BUTHH CO pporoK qehextunit 
1€3HO-HOCOBbIM IIPOTOKOM, HO H IOJI- HIM HeLOpasBurT 44 7 14 
OCTbIO OT Hero 3aBHCHT. 

Septomaxillare 3akiaqprBaeTcA B HOPMe 3HaYHTebHO mo3xKe, 4em lacryma- 
,—— Mepel caMbIM MeTaMop(o30M HJIM BO BpeMA Hero. PasppiB BO BpeMeHH y 
ASJIMUHbIX JIMMMHOK MOKET ObITh OUCH OOIbWIMM. Ha nOo3QHuX CTamMAX, Kora 
ptomaxillare B HOpMe y2Ke uMeeTCA, OblIO Sa:PHKCHPOBaHO TOJIbKO HECKOJIbKO 
AUMHOK, MOITOMY MaTepHad JIA OKOHUYATeIbHOFO paspellieHHA BONpoca OKa- 
WJICA HeEOCTATOUHBIM, OJHAKO HEKOTOPbIe OMpPeeIeHHble pe3syJIbTaTbl BCe Ke 
IyueHbI. Y AByX JIMYMHOK, 3a:pHKCHPOBaHHbIX BO BTOPOH MOJOBHHE MeTaMOp- 
03a, rlaBHaA 4aCTb C/I€3HO-HOCOBOrO MpOTOKa OTCYTCTBYeT MOJIHOCTbIO, a Sep- 
ymaxillare B O6OUX CYYaAX OKAa3bIBAeTCA Pa3BHTOH, HO BMeCTO OOHIMHOH MA 
2e KOJIbIeoOpasHOH pOpMbI HMeeT BHA CIMJIOWHOFO Kpyrvioro KOCTHOrO y3euiKa 
uc. 2). Y OHO U3 STUX JIHM4YMHOK JOpcaJIbHbIM BLICTYM JMBepTHKyJa HMeeTCA, 
pyro — ero HaJIH4He COMHHTeIbHO, HO MOXKHO, KaK yKa3bIBaJlOCb BBILIe, 
yemMOMaraTb ero peyKWHIO. 


Lacrymale 


HejlO- 
pa3s- 
BuTa 


e€CTb HET 
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TakuM OOpasoM, B HacTOAlleli paOoTe C HECOMHEHHOCTHIO yalocb NOKasaTl 
UTO Ipe3yMNTHBHBI MaTepHa.l PlaBHOHM YaCTH CJle3HO-HOCOBOTO MIpOTOKa Ha pak 
HUX CTaqMAX pasBUTHA pacnolaraeTcA B OOMAaCTH OPpOHTO-HasaJIbHOrO BBICTYN} 
uudpaopOutabHo niakogp. Lacrymale B CBOeM pa3BHTHH NOJIHOCTbIO 3aB} | 
CHT OT CTeMe€HH PasBUTHA CpeHeH UYaCTH C/I€3HO-HOCOBOTO IIpOTOKa, NOKa3bIBa} 
IPH 9TOM OTHOWIeHHA, XapaKTepHbIe JIM KaHaJIOBbIX KOCTeli KOCTHBIX Pbil 
H ABJIAACh, HACKOJIbKO H3BeCTHO, €MHCTBCHHbIM IIPHMe€pOM COXpaHeHHsA Taku} 
OTHOWICHHH y COBPeEMCHHBIX Ha3eCMHbIX MO3BOHOUHBIX. OTcioda culeqyeT, YTO Pial 
Had YaCTb CJl€3HO-HOCOBOTO MpoTOKa BeeT CBOe MPOHCXO*RMeHHe OT MpeAras 
HUUHOL “acTH HHpaopOuTamDHOrO Kavala pbIO, Qua KoTOpol lacrymale st 
JIACTCH KAaHaJIOBOH KOCTbIO. 

OyHako CaMaad NMPOKCHMaJIbHad YaCTb CJI€3HO-HOCOBOTO TIpoTOKa, HMetollla} 
BH JOpcasbHOro BbICTYNa JlaTepaJIbHOrO AMBEPTHKY Ja, 3aKJabIBAeTCH HE3é 
BHCHMO,BHe CBA3H C €FO riaBHOH YacTbIO HW M3 Apyroro MaTepHMadla, a HMCHHO 3é) 
cueT TKaHM CaMOPO OOOHATEJbHOFO MeLIKa, YTO OY€Hb XOPOMIO COrMacyeTcsA C Wak} 
HbIMH BaTaHaG6e 0 HaJIMUHH B HOCOBOM OTpe3kKe NIpOTOKa PeECHHYHOTO SNUTeIHS} 
XapaKTepHOLO JWIA SMMTeIHA BLICTHIKH OOOHATCJIbHOTO MELIKa, HO OTCYTCTBY 
lero Ha BCeM OCTaJIbHOM NPOTHAKeHHM C/le3HO-HOCOBOrO MpoTOKa. CieqoBaTeJEl 
HO, CaMaxH MPOKCHMaJIbHadA YaCTb NpOTOKa M10 CBOeEMY MpOWCXO*KMeEHHIO CBA3AH 
C OpraHOM OGOHAHHA, a He C HH*paopOuTaJIbHbIM KaHaJIOM CelMCMOCeHCOPHBI] 
OpraHoOB, Kak ero rvlaBHast UaCTb. | 

JlokasIu3alua 3aKJIaKu JlaTepaJIbHOH BETBH NpOTOKa yKa3biBaeT Ha ee MPC) 
HCXO*KLeHHE OT HHPpaopOuTaMbHOrO KaHaJia CeHCMOCeHCOPHbIX OpraHoB, HU} 
BePOATHO, OT KaKOii-sIMOO erO BETBH, O YEM TOBOPHT HEKOTOPaA CaMOCTOSTENE) 
HOCTb 3akJaj{KH. 1 

Septomaxillare He noKa3biBaeT TaKOH MOJIHOH 3aBMCHMOCTH B Ppa3BHTHH O 
cule3HO-HOCOBOrO TIpoToKa, Kak lacrymale, HO H3MeHeHHe ee POpPMbI B cya’ 
OTCYTCTBUA MIPOTOKa H3 KOMbUeOOPasHOH B KPyIJlyl0 ABHO yKa3biBaeT Ha ee mep: 
BOHaUaJIbHY!O CBA3b C MPpOTOKOM MH NepBHYHOe KaHaJIOBOe NPONCXOxTeHHe, KO 
TOpble BMOCMeACTBHH MOrsH ObITh 3aTYLUeBaHb! BOSHHKHOBeCHHeEM BTOPHUHBI? 
3aBHCHMOCTeH, HalpuMep, c musculus dilatator naris, koTroppli K Hel npuKpe 
NIAeTCH. 

TloumyueHHbe pesybTaTbl yOeAHTebHO CBHCTEJIbCTBYIOT Kak O JIBOHCTBeH: 
HOM IIPOHCXOXKJeCHHH CJI€3HO-HOCOBOTO IIpOTOKa, TaK HM O TOM, YTO riaBHan er¢ 
yaCTb MPpOHCXOMHT OT Npelria3sHHyHOH yacTH MH*paopOuTasbHOrO KaHala KO 
CTHBIX PbIO, NOATBep*Klai, TaKHM OOpa3o0m, BEIBOAbI M. VW. UWimanpraysena ¢ 
MpoucxoxKLeHHH mpoToKa (°, 7). . | 


h 
\ 


} 


SoomornueckHi MHCTHTYT Tloctynusto 
AxkalemMuu Hayk CCCP 15 V 1959 


UWHMTMPOBAHHAS JIMTEPATYPA 


1 V. Franz, Handb. d. vergl. Anat. d. Wirbeltiere, 2, 2, Berlin-Wien, 1934, s. 989 
M. Watanabe, Anat. Anz., 82(1936). ? G. Born, Morph. Jb.,2 (1876). * E.P.Allis 


J. Anat., 66 (1932). ° E. Jarvik, Zool. Bidrag. Uppsala, 21(1942). °° WY. VW. Dimaap 
ray3eu, 3001. »*ypn., 37, B. 4 (1958). 7H. HW. Wimanasrays3en, 3002. WKY PH. 
37, B. 11 (1958). 
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Jloxrnagnes Akagemun nayr CCCP 
1959. Tom 128, Ne 2 


IMBPHOJIOTHA 


H. A. BAXPAMEEBA nu A. A. HEH®AX 


PPABHEHWHE H3MEHEHHMHM PAJMO: WH TEPMOUYBCTBHTEJIbHOCTH 
IB TIPOWECCE JPOBJIEHHA AML, BbIOHA (MISGURNUS FOSSILIS) 


(IT pedcmasaeno akademuxom H. H. Ill manveaysenom 26 V 1959) 


BplacHenhe MpHposbl AeHCTBUA HOHH3UPyrolleH pauallun Ha KIeTKY BO MHO- 
iM CBOJUTCA K NOHMMAaHHIO cnelupuynocru WelicrBud sTOrO areHtTa. OgHaKko 
jOACTBO KOHEYHOTO scpekTa (MyTalluH HM XpOMOCOMHbIe aOeppallMu) mocse Ta- 
IX Pa3HbIX BHAOB BO3JeHCTBUA, KaK PaHallMA, MOBbILIeHHe TeEMNepaTYyPpbI HI 
VIMOMMMETHYeCKHE BELLECTBAa, HE MOSBONIAeT CYJHTb OO UX crelacpH 4HOCTH. 
HSJIMUMs MOLYT ObITb BbIABJICHbI TOJIbKO TAKUM MeTOJOM, KOTOpbIt Jaet uAcop- 
himi0 O CaMoli Npupowe B3auMOLeliCTBUA NOBperxKLaio:wuXx PakTOPOB co CTPyK- 
| PaMH KJICTKH. OTHM M€TOJOM MOXKET CJIYXKUTb CpaBHeHHe YYBCTBUTeIbHOCTH K 
A3JIMUHBIM areHTaM B XOjle WHKJIMYeCKHX H3MCHEHHH, HaMpMMep TaKHX, KOTOPbIe 
SYULECTBJIAIOTCA B pollecce KeTOUHOrO JeneHua. Ecau nepBuunbIM OObeKTOM 
ppaxkeHHA ABJIAIOTCAH XPOMOCOMBI, a 9¢PeKTOM — UX NOJIOMKH, TO pa3JIHUHA 
‘XapakTepe B3aHMOJleHCTBHA MOFJIM Obl CKa3aTbCA B HeOMMHAKOBOH 3aBHCH- 
DCTH OT COCTOAHHA NOBpexKAaeMbIX CTPyYKTYP B MOMEHT Bo3selicTBuA. Bmecte 
TEM CaMa NIpHpOAa H3SMeCHEHHH PalMOUYyBCTBUTebHOCTH B XOe MHTO3A JO CHX 
pp ocTaeTcaA COBepleHHO HexACHOH. 

B HactonxuleH paOoTe cpaBHHBaJIMCb PeCHTTeHOBCKOe H3JIyYeHHe H KpaTKO- 
DeMeHHOe Ae€HCTBUe MOBbILUIeEHHOH TemmepatTypbl. Ecau B OTHOWeHHH paquallun 
pulbliiee NopaxKeHue Apa (Tak Ke, Kak H OObUlee 3HAYeCHHE AEPHbIX NOBPexK- 
PHHH [WIA KJIeTKH) ABAACTCH MOCTATOUHO XOPOIIO ycTaHOBJeHHEIM (1), TO B OT- 
DUIeEHHH TeMNepaTYyPpbl 9TO COBCeM He OYeEBHAHO. OWHAaKO B pxjle cTyYaeB NOBBI- 
jeHHaa Temnepatypa JeHcTBYeT OMpeeeHHO yepes apo (*), ee Oombllioe CxXoL- 
"BO C pawMallvel MOMKHO BULETS B XapakTepe X POMOCOMEBIX Hapyuenuli (*, *). 

O6beKTOM Ob BHIOPaHbI ApoOsulMecn saa Bbiona Misgurnus fossilis. 
| See KJICTOUHBIX JeJICHHH BHYTPH MKPHHOK HV M@*KAY HUMH, a TAK2KE Mpo- 
fora KOJIMYeCTBEHHOrO yueTa YYBCTBUTEJbHOCTH (MO BbKMBaeMOCTH 3apOlbI- 
eH) JlasIMW OCHOBAHHE IIMPOKO HCNOJIb30BaTb PaHHHe AesIeHHA APpOOMeHUA BO MHO- 
4X paquoOuoOrM4eckux padoTax —Ha MOPCKHX erKax (°), ampuGuax (°, ‘), ppioax 
,°). UckyccTBeHHO OnJIOJOTBOPeHHad UKPa, B3ATAA OTOMHOMCaMKH, NoMellaslacb 
‘cocys, B KOTOPOM NOL Aep2xKUBaslacb NOCTOAHHAA H PaBHOMepHaH TemmepatTypa 
8°). Hocne cnetnasbHbix HPCUBaPUTEJIbHbIX OTITOB B KAYeCTBE NOBPe*Aal0- 
lero TeMMepaTyPHOrO BOselicTBUA OblvIO BbIOpaHo HarpeBaHue B TeyeHHe 6 MHH. 
u Temnepatype 32 umu 33-++ 0,1°, Koropoe ocyllecTBAAIOCbh B ysIbTpaTep- 
crate. PexutrenoscKoe o6my4YeHHve mpon3BoyuJocb Ha annapate PYIT-1 
0 xp, 15 ma, 100 r/muu, nosa 500 r. 

OnbiT COcTOS B TOM, UTO H3 OOmLerO COCyAa C HKPOM Hesamouro nNepe NOAB- 
eHVeM JLByX O.1laCTOMepoB CTporo OJHOBPeMeHHO KarxkAble 7 HM 8 MHH. OTONpa- 
Cb 10 ABe MOpmaH uKpbI (m0 200—250 uKpuHOK B KaxK ON), H3 KOTOPbIX OHA 
OfBepraJacb HarpeBaHulo, a [pyran B TO Ke BpeMaA — OOyueHHiO. B Kark OM 
MbIre yYRabasocb ucceqopaTb 10—15 Touek uv oxBaTuTb 1,5—2 vaca pasBuTua, 
O Ip YKa3aHHOU TeMMepaType CooTBeTCTBOBAIO OO/ee “eM [BYM MHTOTHYe- 
uM WHkKsam. Ilocue o6nyueHua UNM HAarpeBaHWA WKPa NoOMellaslacb B UaLlIKH 
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Terpu (18°), B KOTOpBIX OCYyIecTBAMOC ee JalbHelimee pasBuTue. OObem so 
bl H HKPbI, IepeHOCHMO! B YJIbTPpaTepMOCTAaT H OOpaTHO, Obl Tak MaJI MO cpaBi 
HEHHIO C OObEMaMH BOA, B KOTOPbIe NOMellaslacb HKpa, YTO HarpeBaHve UKE) 
or 18 no 32° u OOpaTHoe OxXlaxKeHHe ObIIO MpaKTHuecKH MrHOBeHHBIM. Ha cra) 
IMM paHHeii — cpeqHeli OacTybl OTONPAaJINCb HEONJOMOTBOPeHHbIe HKPHHKH | 
a Ha CTaMAX HayaJia NOLBHXKHOCTH HM Neped BLIKJIEBOM MOACUUTHIBAJIOCb KOJIMYE) 
cTBo nornOmuux. Payqno- u TepMOYYBCTBHTEJIbHOCTh BbIpaKaJIMCb B MpOUeHTa;| 
BbUKHBaeMOCTH M0 OTHOIMICHHIO K 4HCJY OMIOOTBOPeHHbIX HKPHHOK. | 
Ha ctTaquv ractTpy.1sllav 4acTb MaTepHasla PUKCHPOBaJacb B CMeCH Kapnyi| 
aia yueTa XpoMOCoMHbIX aGeppallHl. Onn MOACUNTHIBAIHCb Ha JaBJIeHHbIX Mpe | 
nmapaTax, OKPpallleHHbIX alleTOKaPMHHOM M MUPHIOTOBJICHHEIX pa3laB/IMBaHHel) 
HUKPHHOK Me?K]Ly MpeMeTHBIM 1 


tor a) MOKPOBHBIM CTeKJIaMH. Kom 
Xm eo 
MET T-y HAG fakes Union yecTBO adeppaluli BbIparka0c)) 


B Bue MpoleHTa HenpaBHJb} 
HbIX MO3HHX aHada3 u Ted10 | 


&0 
(a3 10 OTHOLIeCHHIO K oOulem’! 
40 YHCJIY KJleTOK Ha STHX CTaqUa} 
mMuTosa. Jina KaKJOH TOUKI! 
20 noxcuutTpBasocb 100—120 Ta 
w"— KMX KeTOK, KOTOpbIe yaBal 
e JlOCb HaliTH pH mpocmMoTpi 
S 59 2—3 MKPHHOK. | 
& Pe3yJIbTaTbI OMbITOB NPHBe} 
¥ 0 eHbt Ha puc. | u 2. Bo Beer 
& cyuaAX MOXHO BHJeTb, UTC 
40 KaK MO OTHOLMEHHIO K NOBBILIEH | 
HOH TemiepaType, Tak H 0 OT 
2 HOIIeHHIO K palualluH YYBCTBU 
Te€JIbHOCTb MKPHHOK nepHolM 
0 ‘UeCKH M@HAeCTCA, MPHYeM PHT) 


29 6 23 37 4 HD 56 05 72 79 86 33 100 10714 mun 


Gpems nocne onsobom Conenup €e€ H3MeCHEHHH CTPOTO COBMatack 


C PHTMOM JeeHHH WpoOmeHua 
Puc. 1. Usmenenne uyscTBHTebHOCTH K paqualuu u OqHaKo NepHowbl MaKcH 
K J€HCTBHIO MOBbILeHHOH TeMMepaTypbl B xXofe Jeme- MaJIbHOH PadHOUYyBCTBUTEIB 
HHH Apo6nenua. 1 — felictaue paquauuu, 2— jelicT- HOCTH HM PaHOPeSHCTEHTHOCTI 
BHe MNOBBIMICHHOM TEMIepaTyPpb5l. Ji aHupie ABYX OMNBITOB onpejeieHHO He COBMaator « 
mepwoaMu TepMOUYBCTBUTeIb 
HOCTH H TepMOpe3HCTeHTHOCTH. O6e KPHBbIe KaK Obl CJIBUHYTbI OTHOCHTEIbH( 
Apyr Apyra, uw BelM4uuHa YTOTO CABHra B Mpefeswax OWMOKH OMbITa Bce BPeMs 
moctosHHa. IIpu temnepatype onbira 18° ona cocTaBaser 20—25 mu. ual 
«TeMlepaTypHaA» KPHBaA OTCTaeT OT paHawHoHHOH Ha 0,40—0,45 muroru 
yeckoro WHKIa. 
Ha pune. 2 mpeqcraBseHbl TakxKe JaHHble 10 YacTOTe XPOMOCOMHBIX adeppa' 
Uni, NOLYYeHHBIX Ip OOouX Buyax BostelicrBud. Hao oTMeTHTh, YTO Ha Mero 
ULHXCH MpenapaTax He Obwio OOHapy2KeHO 3aMeTHBIX Pas/IHMUHH B XapaKTepe xpo. 
MOCOMHBIX aOeppaluH — MocTHI, (parMeHThl, 3aepKKH OMIM BHelIHeE OAUHA: 
KOBbI MocsIe O6OHX BO3eHCTBHH. | 
Kak 9T0 moka3aHo JIA BbIOHAa (°), KPHBasd YaCTOTbI XPOMOCOMHEIX a6eppa 
WHli LOCTaTOUHO TOUHO cyekyeT 3a KPHBOM CMePTHOCTH H YaCTOTOH ypoOACTB 3a 
pofpilei. AnanoruyHad KapTHHa MouyyeHa HW B HacTostlei paOore: vem BBIU 
CMEPTHOCTb IPH OO YYeHHH Ha JaHHOH chase MHTOTMYeCKOrO WHKIa, TeM GombIK 
yacTOTa XPOMOCOMHBIX aOeppaltui. CopepllieHHO Takasd %Ke 3aBNCHMOCTb OOHAPy 
2KMBaeTCA HW MPH WelCTBHH NOBbIMeHHOM TemnepaTypEl. KpuBaa yacToTH! XPOMO 
COMHBIX aOeppallult 3epKasIbHO OTPaxKaeT KPHBYIO BbUKHBaeMOCTH — UeM BbIIII 
BbIKHBa€MOCTb, TEM MCHbIMe XPOMOCOMHBIX HapylleHull. 
Bee JaHHble paluoOvonorMyecKoH JIMTepaTypbl yKa3bIBaloT Ha Apo Kak Hi 
HanOovlee NopaxkKaemplli pajuallveli uv, BMecTe c TeM, HavOoulee OTBETCTBCHHEIH 3: 
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H3HeeEATCIbHOCTb KJIETKH KOMNOHEHT (1). ConocTaBslaa 9TH aHHble Cc TeM, 4TO 
PHBaa BbKHBaeMOCTH COBMaaeT C PHTMOM MHUTOTHYeCKUX WHKJIOB HC YacTO- 
H XPOMOCOMHBIX aGeppallMli, HeJIb3A OTPUlaTbh NPHYHHHY1 CBASb MEXKLYy 3TH- 
WM sApseHuaMH. Her ocHopaHHult COMHeBaTbCA B TOM, YTO HMCHHO H3MeHeHUA B 
PYKType XPOMOCOM BO BPeMA MUTOSA ONpeLesAIOT UX OOJIbLIYIO HH MeHbILLyIO 
OBPe*KTaeMOCTh, a y2Ke CTENeHb NOBPexXeHHA XPOMOCOM onpeslenseT Hapylle- 
WA PasBUTHA MW CMepTb 3aposbllleh noce oOy4yeHns. 
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Puc. 2. U3meneHve BbiyKMBaeMOCTH M YaCTOTbI XPOMOCOMHBIX a6ep- 

paliMHi B 3aBHCHMOCTH OT MOMeHTa pagHalMonHoro (/) wan Temne- 

paTypHoro (2) Bo3sfelicrBua. Buusy cxemaTHuHO MpescTaBueHbi (pasbl 

MuTOTHYecKoro Wka N0 B. H. BensepottuT. B. Moxposcxoii (°) 
(cM, TeKCT) 


Ha puc. 3 noka3aHa 3aBUCHMOCTb BbIMKUBAeCMOCTH OT UACTOTbI XPOMOCOMHBIX 
aOeppauui Kak Jd TeMMepaTypHOrO, Tak HW WIA palMallMOHHoro Bo3elcTBHi 
(41a NOcTpoeHuA Tpaduka MCNOMb30BaHbI JaHHble, NPHBeeHHbIe Ha puc. 2). 
OnpeeseHHO BUHO, YTO mp O6ONX BUAAX BOSAeCHCTBUM KOHYeCTBO NOrHOWMXx 
IIPAMO IIpONOPUMOHAJIbHO YaCTOTe XPOMOCOMHBIX HapylleHHh. Boecte c Tem, oue- 
BHHO, YTO KOS@DMUMEHTHI MPOMOPLWWHOHAIbHOCTH [VIA JeHCTBHA NOBbIMeHHOH 
TEMMePpaTYPbI BbIIe, YeEM JIA palualuu, T. €. IPH OMMHAKOBOM uucyIe adeppa- 
Uni OOMYYeHHbIe 3apOfbIllIM NorMOaioT B MeHbIUeM NpolleuTe clyyaeB. ITO, OL- 
HakO, BPA JH MOKET ObITh CBA3ZAHO C JONOJMHUTCJIbHBIM NOBPexkTeCHHeM Ap yrux 
CTPYKTYp, HanpuMep WHTOMMIasMaTH4eCKHX, TAK KaK B 9TOM CyLy4ae Oe NPsMBIe 
NexKaIu Obl napasmeibHO Apyr Apyry. B WanHom xe cyyyae JONOMHUTeJIbHBI 
NOBpexkTaowlul dakTop, yBeIMUABAaIOWIN shdeKT «TeMNepaTyPHbIX» XPOMOCOM- 
HbIX aGeppallM, pacTeT MponopWuOHAIbHO UX YaCTOTe H, CJIeMOBATeIbHO, TAK 
2Ke 3aBUCHT OT (ba3sbl MUTOTHYeCKOTO WMKNa, Kak WH CcaMM aOeppattun. EcrecTBen- 
Hee BCerO IpeANOORKUTb, YTO CaMH XPOMOCOMHbIe aOeppallun, BbISBAaHHbIe Ha- 
PpeBaHHeM, HOCHT HECKOJbKO HHOH XapakTep, YeM BbISBaHHbIe Palualineli: HIN 
OHM MIPHBOLAT K Oovlee TAXKEMBIM [JIA KETKY MOCeACTBUAM, WIM TaK PaHO SJIM- 
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MHHUpYIOTcCa, YTO Ha CTaqMH TacTpyvbl, KOPa NPOU3sBOAMJICA NOACUeT, YaCTb 
HW3 HHX yxKe He Moria ObITb OOHapyxXKenHa. 

Y Hac HeT JOCTaTOUHO YeETKHX JOKa3aTeJIbCTB B MOJIb3Y TOTO, YTO TeMMepa- 
Typa MOBpexkaeT TOMbKO APO HW YTO OHA AeHCTByeT TOJbKO Yepes APO. 


Borrkubaenocink ——+- 
2S 2 8 


3 


as ta 
49 DO 6 0 & 


i) ees 


Xpomoconnele dbbepauuu 


Puc. 3, SaBHCHMOCTb BbMKMBaeMOCTH OT UacTO- 
Tbl XPOMOCOMHBIX aOeppaluH. Mcnomb3s0BaHbl 
JaHHbIe, pescTaBmenHble Ha pue. 2. | — 


Bosee Toro, HekoTopbie dakTbi 
ropopst 06 o6paTHom. Tak, HampH- 
Mep, IIPH HCMO/b3OBaHHbIX B HacTOA~ 
ileli paOote Temnepatypax (32 un 33°) 
rHOeIb HacTymaeT He paHblile, YeM Ha 
cTaqMuaAx cPopMupoBaHHOrO 3apo/bl- 
wa, HO pH Mepexogze k HemMHOroO 6o- 
Jlee BbICOKUM TeMMepaTypaM WJM K 
HeMHoro GOo7lee NMpoOJKHTeIbHOMY 
BO3eHCTBHIO YKa3aHHbIxX TeMNepaTyp 
rHOeib sa MOKeT HaCTYNHTb yKe 
BO BpeMA TenMOBOH OOpaOoTKH HIM 
Bckope Bele, 3a HeH. Tak Kak Ha 
TUX PaHHHX CTaMAX APO He OKa- 
3bIBaeT CYIIeCTBeHHOrO BJIMAHHA Ha 
2KH3HETeCATCIbHOCTh Pa3BHBAIOULero- 
ca 3apompima (1°), Ton sddeKT 9THX 
JIMIb HECKOJIbKO 6ou1ee CHJIBHbIX BO3- 
TeHcTBHH MOXKeT ObITb OObACHEH TOJIb- 
KO IIPAMbIM NOBPexKAeHHeEM WHTOMIAa3— 


jelicTaue payuauun, 2— qelicTBue HarpeBaHHaA 3 
: : mpl. Her ocHoBaHHi mpesnouarath, 


YUTO 3TH NOBPEXKJeCHHA COBeEPLIeCHHO 
OTCYTCTBOBAJIN IPH TOH OG6paborkKe, KOTOPad NPHMeHAMaCb B HacTOAMeH paodore, 
HO, MO-BHAMMOMY, OHH OKa3aJIHCb HeJOCTATOUHbIMH, UTOObI BbISBATb CKOJIbKO- 
HMOYIb 3aMeTHbIK adbdexr. 

TakuM OOpa30M, MOXKHO MoslaraTb, YTO Kak pawMallua, Tak Hu TemMnepaTypa — 
IIpH MOCTaTOYHO CWaOblX BIIMAHHAX — JleEHCTRYIOT Yepe3 AAPO, a pH Oomee CuJIb- 
HbIX — HM IPAMO Ha WuTonNasMy. Pa3sM4nA COCTOAT B TOM, UTO eCJIM WIA paqua- 
IHH PaspbIB Me*Ky WO3aMu, NOparxkKalouluMu Apo, MW o3aMu, NoparkKaroulMMu 
IMTOMMASMY, UPeSBbIVaHHO BeIHK, TO JIA TeMNepaTyPHbIX BO3eHCTBHH OH, 
M10-BHAMMOMY, Topa3o MeHbie. OfHako KOJIM4eCTBeEHHOe CpaBHeHne paknalluu 
c TeMMepaTypOH B 3TOM OTHOLWeHHH TpeOyer BHIOOPa EMH, IKBUBAJICHTHbIX 
Jit OOOHX BHAOB BO3selcTBHH. 

OnpejlesieHHbI HHTepec MpecraBiAoT aHHble O TOM, KaKHe KOHKPeTHbIe 
(pasbI MHTO3a OosIee M KAKHe MeHee UYBCTBUTEJIbHbI K MOBbIMMeHHIO TeMMepaTyPpbl. 
‘ConocTaBJlIeHHe Pe3yJIbTaTOB HacTosIleH paOoTL c ManHbimu B. H. Bensesor u 
I’. B. Ilokposckoh no3sBosaoT 3TO MpHOmM3suTebHO ycTraHoBuTb. Ha puc. 2 
NO], HalWwuMU JaHHbIMH MpHBeeHbI CXeMbI (a3 MHUTO3A M3 padoT (°) TaK, YTO NHKH 
PaHOUYBCTBUTeIbHOCTH CoBMaawor Apyr c ApyromM. OjuuakoBple Temnepatypbl 
HW MOCTaTOUHO OIM3KOe COBNAaAeHHe MPOAOMKUTELHOCTH MHTOTHYeCKOTO WHkwWa 
‘B OOOHX onbirax (56 u 63 MMH.) JeaeT Takoe coBMelleHHe mpaBomouHbim. M3 
puc. 2 BHAHO, 4TO ecIH HaNOoOubUIad paqMOUyBCTBUTeEMbHOCTh HaOmOMaeTcA Ha 
cTaquu no3qHen aHadaspl — pannel Tenocasbl, TO HaMOosbilad TepMOUYBCTBH- 
TeJIbHOCTh MPHXOAMTCA Ha paHHtoro mpodasy. Ecan nanOouee padMopesucrText- 
HOH OKA3bIBaeTCA NOSHAA HHTeptasa, TO Pe3HCTEHTHOCTh K JeHCTBHIO MOBBbILeH- 
HOM TeMMepaTypbl NOJKHa ObITh OTHECeHa K Teso(pa3e. 
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